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Abstract. The current study aimed to analyze the effects of 
thyroid diseases on pregnancy outcomes and investigate the 
effects of levothyroxine (L‑T4) tablets in the treatment of 
hypothyroidism. The current study determined the prevalence 
of thyroid diseases using two diagnostic criteria, the prevalence 
of thyroid diseases among pregnant women recruited in 2010 
and 2014 were initially determined by the 2011 Guidelines 
of the American Thyroid Association for the Diagnosis and 
Management of Thyroid Disease During Pregnancy and 
Postpartum (2011 ATA Guidelines). Subjects were categorized 
into six groups: Normal, hypothyroxinemia, hypothyroidism, 
subclinical hypothyroidism (SCH), hyperthyroidism and 
subclinical hyperthyroidism. L‑T4 was administered in the 
thyroid‑insufficient groups and the prevalence rates of these 
categories were obtained using the diagnostic criteria from 
the 2011 ATA Guidelines and the 2012 Chinese Guidelines 
for the Diagnosis and Treatment of Thyroid Disease During 
Pregnancy and Postpartum (2012  Chinese Guidelines). 
The results of the current study demonstrated that the 
screening of thyroid function was significantly increased in 
2014 (thyroid dysfunction rate, 82.4% vs. 29.1%; P<0.001). 
Hypothyroxinemia, hypothyroidism, SCH, hyperthyroidism 
and subclinical hyperthyroidism increased the likelihood of 
certain adverse outcomes and complications. L‑T4 decreased 
the odds of gestational hypertension, premature birth and low 
birth weight or very low birth weight in the hypothyroidism 
group. A statistically significant difference was identified 
between thyroid disease incidences as determined by the 2011 
ATA Guidelines 2012 Chinese Guidelines. In conclusion, 
abnormal thyroid levels increased the odds of adverse preg-
nancy outcomes, L‑T4 administration improved pregnancy 
outcomes and the 2012 Chinese Guidelines may provide a 

better reference for Chinese pregnant women with subclinical 
hyperthyroidism.

Introduction

Thyroid diseases, which include hypothyroxinemia, hypothy-
roidism, subclinical hypothyroidism (SCH), hyperthyroidism 
and subclinical hyperthyroidism, are the second most common 
endocrine diseases during pregnancy (1,2). Thyroid diseases 
during pregnancy have been studied extensively in endocri-
nology, obstetrics and gynecology  (3‑5). Vulsma et al  (6) 
identified that thyroid hormones exist in umbilical blood from 
mothers with thyroid hormone synthesis deficiency, suggesting 
that free thyroxine (free T4 or fT4) is delivered through the 
placenta. Maternal thyroid hormones serve essential roles in 
fetal brain development (gestational week 1‑20) (7). Thyroid 
diseases during pregnancy severely affect pregnancy outcomes 
and neuropsychological development of the offspring (8,9). 
Alterations in the secretion of thyroid stimulating hormone 
(TSH) or an increase in serum T4 levels result in fetal neuro-
developmental defects (10,11).

In early pregnancy, thyroid synthesis deficits (hypothy-
roidism, SCH and hypothyroxinemia) and positive thyroid 
antibodies are associated with impaired intelligence and 
motor skills (12,13). By contrast, certain studies have demon-
strated that subclinical hyperthyroidism does not affect 
pregnancy outcomes (14‑16). According to the Guidelines 
of the American Thyroid Association for the Diagnosis and 
Management of Thyroid Disease During Pregnancy and 
Postpartum in 2011 (2011 ATA Guidelines) (17) and 2012 
Chinese edition of Thyroid Nodules and Differentiated 
Thyroid Cancer Management Guidelines (2012 Chinese 
Guidelines) (18,19), levothyroxine (L‑T4) should be admin-
istrated to pregnant women with SCH who are thyroid 
peroxidase antibody‑positive. Several studies, however, have 
claimed that it is not necessary to correct SCH and isolated 
hypothyroxinemia (20,21). Therefore, it is not clear whether 
L‑T4 is beneficial in thyroid insufficiency.

A comprehensive study to compare different thyroid 
levels in pregnant women is lacking. It is not clear whether a 
Chinese‑specific diagnosis of thyroid dysfunction is necessary. 
Since 2012, a new screening standard based on new Chinese 
guidelines began to be used and, therefore, two cohorts were 
recruited in 2010 and 2014 to evaluate the impact of the change 
in screening standards. The ultimate goal of the current study 
was to determine thyroid dysfunction in pregnancy in China 
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and evaluate the effects of an L‑T4 supplement on the outcomes 
and complications.

Patients and methods

Study subjects. A total of 3,501 pregnant women were enrolled 
into the present study from the Department of Obstetrics, 
Xiangya Hospital (Changsha, China) between August and 
December 2010 (named Cohort 2010; n=825), and between 
August and December 2014 (named Cohort 2014; n=2,676). In 
order to evaluate the impact of the change in screening stan-
dards following the publication of the 2012 Chinese Guidelines, 
1,037 patients in the cohort of 2014 (Matched Cohort 2014) 
were selected based on age and weight to be compared with all 
825 patients from Cohort 2010 (Table I). In order to evaluate 
the outcomes of pregnancy and treatment, other analyses were 
performed on subjects selected and enrolled from cohort 2014. 
The enrollment criteria for these subjects included: i) Singleton 
pregnancy, ii) aged between 20 and 42 years old, iii) thyroid 
function examined during the pregnancy. The exclusion criteria 
included: i) Not singleton pregnancy (confirmed by ultrasound); 
ii) aged <20 or >42 years old; iii) conditions prior to pregnancy, 
including diabetes, hypertension, seizure or other convulsive 
disorders, pituitary or adrenal diseases, cancer, severe gastro-
intestinal diseases, blood system disorders, cerebrovascular 
diseases, cardiopulmonary dysfunction and infection; iv) auto-
immune diseases, including systemic lupus erythematosus, 
antiphospholipid antibody syndrome and Sjogren's syndrome; 
v) endocrine diseases prior to pregnancy, including polycystic 
ovary syndrome and hyperprolactinemia; vi) acute diseases 
during pregnancy, including appendicitis, pancreatitis and a 
decrease of whole blood cells; and vii) history of the use of 
amiodarone or immunosuppressive agents, a history of iodine 
examinations and radiotherapy within 6 months. The current 
study was approved by the Institutional Review Board of 
Central South University (Changsha, China) and designed 
according to the 2011 ATA Guidelines (17) and 2012 Chinese 
Guidelines  (18,19). All patients provided written informed 
consent.

Study groups and treatment. For the evaluation of thyroid 
dysfunction, cohort 2010 and matched cohort 2014 were 
studied. According to the 2011 ATA Guidelines, patients 
from all cohorts were divided into the thyroid disease group 
(n=132 in cohort 2010; n=539 in matched cohort 2014; n=1,423 
in cohort 2014) and the control/healthy group (n=693 in 
cohort 2010, n=498 in matched cohort 2014 and n=1,253 in 
cohort 2014). The control groups included healthy pregnant 
women with normal thyroid function while the thyroid 
disease groups included patients with hypothyroxinemia, 
hypothyroidism, SCH, hyperthyroidism and subclinical hyper-
thyroidism (Fig. 1).

L‑T4 (China Associate Pharmaceutical) was administered 
orally in selected subjects at an initial dose of 1.5‑2.5 µg/kg 
per day. The dose was then adjusted to <1.5‑2.5 µg/kg per day 
to ensure serum TSH levels were within the normal range 
(<3 mIU/l). All L‑T4 treatments were administered to patients 
within the 2nd and/or 3rd trimester(s). For the evaluation of 
L‑T4 treatment and comparison of pregnancy outcomes, the 
total 1,423 patients from cohort 2014 with thyroid disease were 

divided into a treatment group (n=231) and a non‑treatment 
group (n=1,192). Of the 1,192 non‑treated patients, 1,111 were 
divided into 6  different groups [(n=513) normal, (n=379) 
hypothyroxinemia, (n=108) hypothyroidism, (n=96) SCH, 
(n=6) hyperthyroidism and (n=9) subclinical hyperthyroidism] 
and the remaining 81 cases did not deliver at the end of the 
study due to abortion, induction, miscarriage or other reasons 
(Table  II). To evaluate the effects of L‑T4 administration, 
pregnancy outcomes were compared between three L‑T4 treat-
ment subgroup (n=92 in hypothyroidism; n=29 in SCH; n=74 
in hypothyroxinemia) and the corresponding non‑treatment 
subgroup (n=108 in hypothyroidism; n=96 in SCH; n=379 in 
hypothyroxinemia).

Clinical guidelines for diagnosis. The ATA developed clinical 
guidelines on the diagnosis and treatment of thyroid disease 
during pregnancy and the postpartum period in order to 
provide evidence‑based recommendations to inform clinical 
decision‑making. These guidelines from ATA were first 
published in 2011 (17) and recently updated in 2017 (22) since 
significant clinical and scientific advances have occurred in the 
field. The task force that produced these guidelines consisted 
of international experts in the field of thyroid disease and 
pregnancy, as well as international representatives including 
the Asia and Oceania Thyroid Association. Furthermore, 
the 2012 Chinese Guidelines suggested that high TSH and 
fT4 levels were important reassessment markers; thus, these 
markers were included in the present study to ensure wide-
spread acceptance and adoption of the developed guidelines 
for Chinese patients.

Thyroid hormone laboratory measurement. The analytical 
evaluation of the novel electro‑chemiluminescent immunoas-
says was performed for the in vitro quantitative determination 
of TSH (cat. no. 11731459) and fT4 (cat. no. 12017709) using the 
Elecsys 2010 immunoassay system (Roche Diagnostics, Basel, 
Switzerland). The results indicated normal TSH and fT4 values 
in healthy individuals (97.5% Confidence Intervals): TSH 
(0.27‑4.2 mIU/l), fT4 (12‑22 pmol/l; P5 (5.0th percentile)=12.87 
pmol/l, P10 (10.0th percentile)=13.64 pmol/l). According to 
the 2011 ATA Guidelines, the normal ranges of TSH levels 
were as follows: Trimester 1, 0.1‑2.5  mIU/l; trimester  2, 
0.2‑3.0 mIU/l; trimester 3, 0.3‑3.0 mIU/l; while according to 
the 2017 ATA Guidelines, the maximum value in all three 
trimesters increased to 4.0 mIU/l. The normal range of fT4 in 
the current study was based on the 2011 ATA Guidelines for 
the healthy population (12.0‑22.0 pmol/l for all three trimes-
ters). By contrast, the normal ranges, according to the 2012 
Chinese Guidelines, were even higher: 0.05‑5.17, 0.39‑5.22 and 
0.60‑6.84 mIU/l for TSH in the three trimesters, respectively; 
and 12.91‑22.35, 9.81‑17.26 and 9.12‑15.71 pmol/l for fT4 in the 
three trimesters, respectively.

Diagnostic criteria for thyroid diseases during pregnancy. 
Screening for thyroid dysfunction was performed based on 
thyroid function tests, including assays for TSH and fT4 as 
aforementioned. The normal ranges from either the ATA or 
Chinese Guidelines were used. Patients were diagnosed as 
follows: Hypothyroxinemia: TSH within the normal range, 
fT4<P5 (5.0th); hypothyroidism: TSH>upper limit (97.5th) 
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or TSH>10 mIU/l and fT4<lower limit (2.5th); SCH: upper 
limit<TSH≤10 mIU/l; hyperthyroidism: TSH<lower limit, 
fT4>upper limit and no syndrome of gestational hyperthy-
roidism; subclinical hyperthyroidism: TSH<lower limit and 
fT4 within the normal range. According to the previously 
published analysis method (23), one value (the most recent or 
the worst) was collected for each subject despite the number of 
thyroid function exams conducted.

Gestational stages were set from the date of the last 
period and verified by ultrasounds; the trimesters were as 
follows: Trimester 1, prior to 12 weeks; trimester 2, between 
13 and 27 weeks; trimester 3, between 28 weeks and delivery. 
Complications [gestational diabetes, gestational hyperten-
sion, intrahepatic cholestasis of pregnancy (ICP)] and adverse 
outcomes [premature birth, very low birth weight (VLBW), 
low birth weight (LBW), birth asphyxia, fetal distress, prema-
ture rupture of membranes (PROM), placental abruption, 
miscarriage, fetal malformation, mortality] were diagnosed 
according to the 2010 and 2014 Obstetrics and Gynecology 
and Pediatrics Guidelines, as described previously (24,25).

Statistical analysis. SPSS software (version 17.0; SPSS, Inc., 
Chicago, IL, USA) was used to perform statistical analyses 
and values were presented as mean ± standard deviation (SD). 
When the variable distribution of the quantitative data was 
normal, the mean values of multiple groups were compared 
using one‑way analysis of variance followed by the Tukey's 
Honest Significant Difference post hoc test. For the categorical 

data, the Chi‑square test or Fisher's exact test (sample size <5) 
was used. The Odds Ratio and 95% Confidence Intervals 
were calculated using the binary variable regression analysis. 
Cohen's kappa coefficient (kappa value) was generated to 
measure the inter‑rater agreement between the percentages 
of patients with thyroid disease in accordance with the two 
guidelines. P<0.05 was considered to indicate a statistically 
significant difference.

Results

Different thyroid levels results in various outcomes. The age, 
weight and incidence of thyroid disorder were compared in 
the cohort 2010 and matched cohort 2014 groups (Table I). 
In past decades, an increasing proportion of women exhibit 
delayed childbearing for educational, social and economic 
reasons (26,27), which could explain the advanced maternal 
age observed in the 2014 matching cohort compared with the 
2010 cohort. The mean weight of the patients was also signifi-
cantly increased in matched cohort 2014, which is likely due to 
the association between age and weight (28,29). Thyroid func-
tion was screened by measuring serum TSH and fT4 levels 
and the screening rates was significantly increased in matched 
2014 cohort (Table  I). The incidence of thyroid disorders 
including SCH, hypothyroidism, subclinical hyperthyroidism 
and hyperthyroidism were decreased in cohort 2014 or 
matched cohort 2014 as compared with cohort 2010 (Fig. 1). 
No significant differences were identified in the number of 

Figure 1. Percentage of thyroid diseases in pregnant subjects from cohort 2010, matched cohort 2014 and cohort 2014.

Table I. Demographic information in cohort 2010 and matched cohort 2014.

	 Cohort 2010	 Matched cohort 2014	 P‑value
Characteristic	 (n=825)	 (n=1,037)	 (2010 vs. matched 2014)	 Cohort 2014

Age (years)	 29.1±4.9	 29.9±4.9	 0.001	 29.7±4.2
Weight (kg)	 65.8±10.4	 67.8±10.4	 <0.001	 66.3±12.2
Thyroid dysfunction rate (%)	 29.1	 82.4	 <0.001	 78.2

The age and weight were expressed as mean ± standard deviation.
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pregnancies, number of deliveries, smoking and drinking 
between the non‑treatment groups (data not shown). However, 
the proportion of caesarean sections was significantly higher 
in the hypothyroxinemia group compared with the normal 
group (data not shown).

Patients from cohort 2014 were stratified into various 
subgroups with different thyroid abnormalities. The outcomes 
of pregnancy and complications were compared between 
subgroups in the non‑treatment group from cohort 2014. 
Several outcomes and complications were significantly 
different in thyroid disorder subgroups as compared with 
the normal subgroup (Table  II). The abnormal outcomes 
of pregnancy and complications included ICP, gestational 
hypertension, premature birth, VLBM, LBM, preterm PROM, 
miscarriage, placental abruption and mortality. However, no 
significant differences were identified in gestational diabetes 
mellitus (GDM), large newborns, birth asphyxia, birth 
distress, full‑term PROM and fetal malformation between the 
two groups.

L‑T4 administration reduces the odds of adverse outcomes. To 
analyze the effects of L‑T4 treatment on patients with thyroid 
hormone deficiencies, 231 subjects from the hypothyroidism, 
SCH and hypothyroxinemia groups in cohort 2014 were treated 
with L‑T4; the effects were compared with the non‑treatment 
group. L‑T4 significantly reduced the odds of premature birth, 
and LBW or VLBW in newborns in the hypothyroxinemia 
group (Table III). L‑T4 also significantly decreased the odds of 
gestational hypertension, premature birth and LBW or VLBW 
in newborns in the hypothyroidism group.

Following this, the treatment group in cohort 2014 were 
divided into two subgroups based on the thyroid levels 
following L‑T4 administration: Regular and Irregular. The 
irregular subgroup was defined as having thyroid hormone 
levels not within the regular range, according to the 2011 ATA 
Guidelines. In 41 (21.03%) of the total 195 patients from three 
subgroups (Hypothyroidism, SCH and Hypothyroxinemia), 
thyroid hormone levels returned to regular following treatment 
with L‑T4 (Table IV). No significant differences in pregnancy 
outcomes and complications were identified between the 
normal and abnormal thyroid groups following treatment. It 
was revealed that the odds of GDM occurring in patients from 
the SCH subgroup was significantly increased compared with 

normal subjects (23.5 vs. 7.4%). No differences in pregnancy 
outcomes and complications were observed in patients from 
the other subgroups, regardless of their thyroid hormone levels.

Two guidelines provide different diagnostic criteria for 
thyroid diseases. Thyroid diseases were diagnosed according 
to the 2011 ATA and 2012 Chinese Guidelines following 
the measurement of serum TSH and fT4 levels. In 0.73% of 
patients, fT4 levels were higher than the cutoff values (data not 
shown). The percentage of patients diagnosed with hypothy-
roxinemia, hypothyroidism and SCH significantly increased 
when the 2011 ATA Guidelines were used compared with 
the 2012 Chinese Guidelines (Table V). The percentage of 
normal subjects and patients diagnosed with subclinical 
hyperthyroidism was significantly decreased when the 2011 
ATA Guidelines were used compared with the 2012 Chinese 
Guidelines.

The number of diagnoses of thyroid dysfunction during 
pregnancy was compared when using the 2011 ATA and 2012 
Chinese Guidelines. It was demonstrated that the numbers of 
diagnoses made in the three trimesters with the two guide-
lines were significantly different and that trimester 1 had 
the highest accordance rate (Table VI). The accordance rate 
was calculated by subtracting number of cases that received 
same diagnoses in both guidelines from the total case number. 
Similar analysis was conducted in the healthy, hypothyroxin-
emia, hypothyroidism, SCH and subclinical hyperthyroidism 
groups (data not shown). The two guidelines resulted in 
different prevalence rates in all the comparisons.

Discussion

Comprehensive experiments were performed to evaluate 
the effects of TSH levels on pregnancy outcomes and 
complications in China (30‑32). The current study indicated 
that when pregnancy is compounded by thyroid disorders 
including hypothyroidism, SCH and hyperthyroidism, the 
potential for maternal and fetal adverse outcomes increases. 
Hypothyroxinemia and subclinical hyperthyroidism 
significantly increases adverse pregnancy outcomes and 
complications  (7). Furthermore, L‑T4 administration in 
thyroid deficiency groups may improve pregnancy outcomes 
and decrease the odds of complications (33).

Table III. Outcome comparison between L‑T4 treatment group and non‑treatment group from cohort 2014.

Outcomes and complications	 Hypothyroxinemia, n=74	 Hypothyroidism	 Subclinical hypothyroidism

Subject number	 74 vs. 379	 92 vs. 108	 29 vs. 96
(treatment vs. non‑treatment group)			 
Gestational hypertension	 0.59 (0.13‑2.62)	 0.209 (0.059‑0.75)b	 ‑
[Odd Ratio (minimum‑maximum)]	 	 	

Premature birth	 0.020 (0.005‑0.085)b	 0.253 (0.091‑0.70)b	 0.37(0.080‑1.72)
[Odd Ratio (minimum‑maximum)]	 		

LBW or very LBW	 0.019 (0.003‑0.15)a	 0.327 (0.13‑0.88)a	 ‑
[Odd Ratio (minimum‑maximum)]

aP<0.05, bP<0.01 vs. the non‑treatment group. LBW, low birth rate.
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Proper diagnosis of thyroid dysfunction during preg-
nancy is essential because maternal thyroid diseases 
complicate pregnancy (1,2). Therefore, accurate diagnosis 
guidelines may provide cutoff values to correctly diagnose 
thyroid diseases, allowing appropriate clinical interventions. 
The metabolism and hormone levels of pregnant women 
are different from those in non‑pregnant women (34,35); 
therefore, it is not appropriate to use generalized guidelines 
to detect thyroid diseases during pregnancy. However, it is 
not clear which guidelines should be applied in China for 
pregnant patients. The current study compared the 2011 
ATA Guidelines and the 2012 Chinese Guidelines. It was 
demonstrated that the two guidelines produced different 
thyroid function screening rates in all thyroid diseases 
through the entire gestational period. As the TSH reference 
values are relatively high in the 2012 Chinese Guidelines, 
more focus should be given to diagnose SCH in early and 
late pregnancy.

Thyroid hormones are essential for fetal brain development, 
and thyroid abnormalities adversely affect offspring neuropsy-
chological development (10,14,34). Thyroid disorders result in 
premature birth, gestational hypertension, fetal mortality and 
other severe adverse outcomes (36‑38). Therefore, it is neces-
sary to screen thyroid function during early pregnancy. Thyroid 
diseases, including hypothyroxinemia, hypothyroidism, 
SCH, hyperthyroidism and subclinical hyperthyroidism, are 
associated with increased risks of maternal and fetal compli-
cations (8,10,14,21). However, whether all the aforementioned 
thyroid conditions are associated with similar pregnancy 
outcomes or newborn abnormalities have not been studied 
previously. The results of the present study demonstrated that 
various thyroid levels complicate pregnancy and fetal develop-
ment. The comprehensive data from the present study included 
various pregnancy complications during different trimesters. 
The inconsistencies in the impact of subclinical hyperthy-
roidism and hyperthyroidism in cohort 2014 compared with 
other studies may be due to the small sample size (9 and 
6 cases) (8,39,40).

The treatment of SCH and hypothyroxinemia is a debated 
topic. Administration of L‑T4 is beneficial according to 
certain studies  (41‑43), whereas potentially serious and 
under‑recognized drug interactions can be harmful and 
dangerous (44). In addition, studies claimed that treatment 
with L‑T4 did not cause a significant difference in offspring 
development (45,46). L‑T4 decreased the number of patients 
with thyroid deficiency also having gestational hypertension, 
LBW or VLBW babies, premature births and miscarriage, 
which is consistent with previously published studies (46,47). 
Therefore, the L‑T4 administration protocols can be applied 
in obstetrics departments in patients with similar thyroid 
disorders. Multiple variable analyses confirmed that L‑T4 
supplementation, gestational age and clinical classification 
contribute to TSH and thyroid hormone levels (48).

During clinical practice conducted by the authors of the 
present study, it was suspected that the 2011 ATA Guidelines 
may include TSH and fT4 values that are too narrow and low 
to assess the outcome of treatment in the Chinese population; 
therefore, the current study aimed to test this hypothesis. By 
comparing the post‑treated subjects with normal subjects 
from the non‑treatment group, the data demonstrated that no 
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differences in pregnancy outcomes and complications were 
identified in spite of thyroid hormone level improvement, 
according to the 2011 ATA Guidelines. These data suggests 
that the reference TSH level in the 2011 ATA Guidelines 
(25th and 75th percentiles are 0.1 and 2.5 mIU/l, respectively) 
may be too narrow and low to assess the outcome of treat-
ment. Therefore, the authors of the current study hypothesized 
that the 2012 Chinese Guidelines could be better due to the 
wider normal TSH range (25th and 75th percentiles are 0.05 
and 5.17 mIU/l). This conclusion may help to optimize and 
establish evidence‑based clinical guidelines for the manage-
ment of thyroid disorders that would be useful to generalist 
and subspeciality physicians, and others providing care for 
Chinese patients. The current study may provide evidence for 
the hypothesis that the existing guidelines require revision to 
accommodate the Asian/Chinese population.

There were limitations in the current study. Firstly, the 
current study was conducted in one hospital. Future studies 
with larger sample sizes and prospective approaches in multiple 

centers are warranted. Secondly, weight was not considered 
as a contributor of pregnancy outcomes. It has been reported 
that obesity can elevate serum TSH levels (49,50); therefore, 
it is possible that SCH may be misdiagnosed. In addition, it 
may be informative for future studies to assess thyroglobulin 
and thyroid peroxidase antibodies to thoroughly evaluate the 
thyroid‑autoimmunity‑associated thyroidal responses during 
pregnancy.

Early screening of thyroid diseases during pregnancy may 
allow L‑T4 intervention to improve thyroid levels and decrease 
several adverse pregnancy outcomes and complications. The 
current study suggested that diagnosis of thyroid diseases 
exhibits regional specificity and that existing guidelines 
require modifications to accommodate the Asian/Chinese 
population.
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Table V. Percentage of patients with thyroid diseases in cohort 2014 according to the two guidelines.

	 Percentage [n (%)]
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Group	 2011 ATA	 2012 Chinese	 Chi‑square	 P‑value

Normal	 184 (22.25)	 651 (78.72)	 527.47	 <0.001
Hypothyroxinemia	 408 (49.33)	 93 (11.25)	 284.11	 <0.001
Hypothyroidism	 111 (13.42)	 3 (0.36)	 109.89	 <0.001
Subclinical hypothyroidism	 100 (12.09)	 18 (2.18)	 61.36	 <0.001
Hyperthyroidism	 8 (0.97)	 12 (1.45)	 0.81	 0.368
Subclinical hyperthyroidism	 13 (1.57)	 41 (4.96)	 15.00	 <0.001
Syndrome of gestational hyperthyroidism	 3 (0.36)	 3 (0.36)	 0	 1.000
Other	 0 (0)	 6 (0.72)	 48.76	 <0.001

Syndrome of gestational hyperthyroidism data were analyzed using Fisher's exact test (sample size <5). 2011 ATA, 2011 Guidelines of the 
American Thyroid Association for the Diagnosis and Management of Thyroid Disease During Pregnancy and Postpartum; 2012 Chinese, 
2012 Chinese edition of Thyroid Nodules and Differentiated Thyroid Cancer Management Guidelines; n/a, not applicable.

Table VI. Percentage of patients with thyroid diseases in cohort 2014 according to the two guidelines.

	 2012 Chinese
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Group	 n	 2011 ATA	 +	‑	  Accordance rate (%)	 Kappa value	 P‑value

Trimester 1	   69	 +	 37	 0.355	 71.01	 0.355	 0.012
		‑	   16	 12
Trimester 2	 116	 +	 44	 0.144	 51.72	 0.144	 <0.001
		‑	   53	 16
Trimester 3	 642	 +	 84	 0.041	 33.18	 0.041	 <0.001
		‑	   417	 129
Total	 827	 +	 165	 0.074	 38.94	 0.074	 <0.001
		‑	   486	 157

2011 ATA, 2011 Guidelines of the American Thyroid Association for the Diagnosis and Management of Thyroid Disease During Pregnancy and 
Postpartum; 2012 Chinese, 2012 Guidelines for the Diagnosis and Treatment of Thyroid Disease During Pregnancy and Postpartum.
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