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Aims: The purpose of this study is to investigate the impact of subclinical hypothyroidism
(SCH) during pregnancy and levothyroxine (LT4) therapy on pregnancy
outcomes.Methods: Among 6510 pregnant women who came to The Fourth Hospital of
Shijiazhuang for pregnancy examination and delivery, 266 pregnant women with SCH and
treated with LT4 were selected as the observation group and 672 pregnant women without
SCH were selected as the control group, and the incidence rates of adverse pregnancy
outcomes in pregnant women and newborns of the two groups were compared using Chi-
square test and logistic regression. Pregnant women treated with LT4 were categorized
into SCH cured and not cured groups and compared with the control group using chi-
square test. The correlation of TSH levels at diûerent stages of pregnancy was explored
using Spearman's rank test.Results: The incidence of hypertensive disorders of pregnancy
(HDP), premature rupture of membranes (PROM), neonatal Ventricular or Atrial septal
defect (V/ASD), hyperbilirubinemia, and pneumonia was higher in the observation group
(SCH pregnant women) than in the control group (non-SCH pregnant women) (p<0.05).
The incidence of multiple pregnancy complications was higher in the SCH non-cured group
(SCH in two or three gestational stages) compared to the observation group. with a
tendency for TSH levels to increase as the pregnancy progressed.Conclusion: SCH during
pregnancy is associated with a high incidence of various pregnancy complications, and
standardized LT4 therapy that controls serum TSH levels at normal levels throughout
pregnancy can reduce these risks.
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On the basis of what key criteria were these 672 selected out of the total population of >6000 deliveries?

These terms are not proper. SCH is not cured by provision of LT4 therapy. A person with SCH who is treated with LT4 could be described as euthyroid (or perhaps not), but the concept of cure does not apply. For the purpose of this paper, some other designation is needed, such as "sustained euthyroid status" [SES] versus "suboptimal thyroid status" [STS]. Other similar terms and abbreviations could be used; but do NOT use "cured" versus "not cured" as names of these groups.
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18 Abstract

19 Aims: The purpose of this study is to investigate the impact of subclinical hypothyroidism (SCH) 

20 during pregnancy and levothyroxine (LT4) therapy on pregnancy outcomes.

21 Methods: Among 6510 pregnant women who came to The Fourth Hospital of Shijiazhuang for 

22 pregnancy examination and delivery, 266 pregnant women with SCH and treated with LT4 were 

23 selected as the observation group and 672 pregnant women without SCH were selected as the 

24 control group, and the incidence rates of adverse pregnancy outcomes in pregnant women and 

25 newborns of the two groups were compared using Chi-square test and logistic regression. 

26 Pregnant women treated with LT4 were categorized into SCH cured and not cured groups and 

27 compared with the control group using chi-square test. The correlation of TSH levels at different 

28 stages of pregnancy was explored using Spearman's rank test.

29 Results: The incidence of hypertensive disorders of pregnancy (HDP), premature rupture of 

30 membranes (PROM), neonatal Ventricular or Atrial septal defect (V/ASD), hyperbilirubinemia, 

31 and pneumonia was higher in the observation group (SCH pregnant women) than in the control 

32 group (non-SCH pregnant women) (p<0.05). The incidence of multiple pregnancy complications 

33 was higher in the SCH non-cured group (SCH in two or three gestational stages) compared to the 

34 observation group. with a tendency for TSH levels to increase as the pregnancy progressed.

35 Conclusion: SCH during pregnancy is associated with a high incidence of various pregnancy 

36 complications, and standardized LT4 therapy that controls serum TSH levels at normal levels 

37 throughout pregnancy can reduce these risks.

38 Keywords: Pregnancy, Subclinical hypothyroidism, Levothyroxine therapy, Pregnancy outcome  

39 Introduction

40 Thyroid disease is one of the most common endocrine disorders in clinical practice, with the 

41 highest prevalence in women, especially those of childbearing age [1]. SCH is a disorder 

42 characterised by high serum TSH levels and normal free thyroxine (FT4) levels, and is a 

43 common clinical condition during pregnancy. If left untreated, it may lead to further thyroid 

44 dysfunction, which can affect normal pregnancy and even endanger maternal and neonatal health 
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Do you mean all thyroid diseases or only hypothyroidism? If only hypothyroidism, do you need to distinguish between clinical hypothyroidism and subclinical hypothyroidism here in the introduction?

do you mean in all of medcine or only in obstetrics?

replace with "defined as the finding of elevated"

replace with "but"

replace with "progressive"

replace with "pregnancy by endangering"



45 and safety [2]. Regarding the harms of SCH, numerous studies have shown that untreated 

46 patients with SCH have a higher risk of one or more adverse pregnancy outcomes (pregnancy 

47 loss, preterm birth (PTB), hypertension and low birth weight (LBW)) compared to pregnant 

48 women with normal thyroid function [3-7]. A retrospective cohort study of Chinese in 2019 

49 showed that SCH during pregnancy increased the risk of hypertensive disorders of pregnancy 

50 (HDP), especially among women diagnosed with the disease in the first and second trimesters [8]. 

51 However, some other studies have not found any association between SCH and pregnancy 

52 complications [9-12].

53 Due to ethnic and regional differences, the American Thyroid Association (ATA) 

54 recommends that each regional units establish a specific reference range for serum TSH levels 

55 during pregnancy. If not, it is recommended that the upper limit of the reference value for serum 

56 TSH levels in the first trimester of pregnancy be established at 4.0 mIU/L [13]. LT4 therapy is 

57 currently commonly used to treat SCH during pregnancy. The aim is to keep serum TSH levels 

58 within the normal range[14,15]. Nevertheless, there is a lack of supporting evidence for the 

59 benefit of LT4 therapy in improving health status of pregnant women with SCH. A 2016 Meta-

60 analysis on SCH in pregnancy showed that there was insufficient evidence to support that 

61 patients with SCH in pregnancy can benefit from LT4 therapy [16]. A study in 2022 showed that 

62 this benefit was influenced by the treatment time for pregnant women [17].

63 As of 2022, China has 19 free pre-conception and pregnancy examination, including thyroid 

64 function tests. Universal thyroid function screening during pregnancy remains controversial in 

65 other countries. Therefore, previous studies on the benefits of LT4 therapy on pregnancy 

66 outcomes in SCH patients during pregnancy favored starting LT4 therapy towards the end of the 

67 first trimester [18]. SCH status in pregnant women may not be detected in time, and the effect of 

68 LT4 therapy may be diminished. Furthermore, we found that previous studies have tended to 

69 focus on a short period after LT4 treatment and have not addressed the entire subsequent 

70 gestation period. The thyroid function status of pregnant women may have been incorrectly 

71 assessed. 
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replace with "benefit for pregnant women was related to early initiation of treatment in pregnancy."

repalce with "Although universal thyroid function screening during pregnancy remains controversial in other countries, as of 2022, China has 19 free pre-conception and pregnancy examinations that include thyroid function tests."

repalce with "In the absence of universal pre-conception or early pregnancy thyroid testing, previous studies on the benefits of LT4 therapy on pregnancy outcomes in SCH patients have generally reported those outcomes in the setting of starting LT4 therapy towards the end of the first trimester."    

replace with "In that setting, SCH status in pregnant women may not be promptly detected"

replace with "by not addressing the entire subsequent gestation period, the thyroid function status of pregnant women across much of pregnancy may have been incorrectly assessed and erroneously assumed to have been normal."



72 The results of a 2018 survey showed a significant increase in the prevalence of SCH in china 

73 over the past decade or so, with a similar increase in the TPO-Ab-positive people [19]. The 

74 disease burden associated with subclinical hypothyroidism is increasing. In this context, a 

75 retrospective cohort study was conducted to investigate the impact of SCH in pregnancy on 

76 maternal and neonatal pregnancy outcomes and to explore the benefits of timely and 

77 standardised LT4 therapy for SCH on pregnancy outcomes. This study will provide a basis for 

78 the management of SCH in pregnancy.

79 Materials and Methods

80 Research object

81 From January 2019 to December 2020, a total of 938 pregnant women who underwent 

82 obstetric examinations and deliveries at the The Fourth Hospital of Shijiazhuang were invited to 

83 participate in this study. We applied the following inclusion criteria: (1) age 18�45; (2) no family 

84 history of psychiatric disorders; (3) Data of thyroid function test in three pregnancy stages. The 

85 exclusion criteria were as follows: (1) pre-pregnancy diabetes, hypertension; (2) abortion; (3) 

86 History of hyperthyroidism, hypothyroidism, thyroid surgery and LT4 treatment; (4)Twin or 

87 multiple, In Vitro Fertilization and Embryo Transfer(IVF-ET) Pregnancies; (5)Birth history of 

88 stillbirths and malformations. Subjects were treated with LT4 immediately if they were first 

89 diagnosed with SCH. Diagnostic criteria for SCH in pregnancy: serum TSH level >4.0 mIU/L, 

90 FT4 level : 12-22 pmol/L [20]. The serum test of thyroid function was performed by 

91 radioimmunotherapy in our laboratory. Ultimately, 672 women without SCH in pregnancy were 

92 included in the control group and 266 women with SCH in pregnancy were included in the 

93 observation group. 47 of the study subjects developed SCH in at least two stages of pregnancy 

94 and were included in the non-cured group: 12 pregnant women with SCH during the first and 

95 second trimesters, 11 pregnant women with SCH during the first and third trimesters, 16 

96 pregnant women with SCH during the second and third trimesters, 8 pregnant women with SCH 

97 during all three stages of pregnancy. All the participants were informed about the study and a 

98 signed permission document was obtained in accordance with the Declaration of Helsinki. The 
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replace with "China"

replsce with ", indicating that the"

as earlier in the Abstract text, what does "standardized" mean? This query applies across the rest of the paper, but I shall not note it in every instance.

repalce with "tests" or "testing"

if you mean trimester, then please say "trimester"  otherwise what does stage mean?

do you mean diabetes or hypertension?

do you mean a past history of a spontaneous abortion, or an elective/therapeutic abortion or both types?

Was your intent to exclude all possible thyroid disease diagnoses? If so, then did you also exclude cancers, benign nodules and cysts, and past testing showing any type of antithyroid antibodies?

Do you mean to exclude a) all twins (or higher) gestations whether spontaneous or from use of fertility treatments, b) all IVF-ET pregnancies (even singletons)? What about pregnancies conceived via intrauterine insemination, or clomiphene or letrozole usage?   

replace with "or major"

Was this a single common dose given to every newly diagnosed woman or was it chosen within a range of dosing? if a range, what basis or whose judgment determined the starting dose?

replace with "when"

Also, please specify what was the timing of thyroid retesting after starting LT4 in order to confirm that the dose was appropriate or if the dose needed to be adjusted (higher or lower). 

replace with "out of the population of 6510 pregnant women, 672"

What was the timing of the thyroid testing that showed these women on the control group to be euthyroid? Pre-conception? First trimester only? All trimesters? Perhaps four different sets of tests including preconception and all three trimesters? 

Replace with "Forty-seven of the study subjects had lab results indicative of SCH in at least two trimesters"

For these 47 women, to what extent were their doses of LT4 adjusted across pregnancy? This aspect is very important to allow the reader to understand how "tight" or "loose" control of the thyroid status had been in this subpopulation that showed the increased adverse outcomes. 



99 Ethics Committee of Shijiazhuang Obstetrics and Gynecology Hospital approved the study 

100 (NO.20230109). Figure 1 showed the details.

101 Data collection

102 The following questions were asked of the study participants through an electronic 

103 questionnaire. The questions included: maternal age, height, pre-pregnancy weight, education, 

104 parity, family income, family history of diabetes, smoking or exposure to secondhand smoke, 

105 alcohol consumption during pregnancy, folic acid, vitamin supple mentation and so on.

106 Adverse Pregnancy Outcome Collection: Pregnant women: gestational diabetes mellitus (GDM); 

107 HDP (including pre-eclampsia and eclampsia); premature rupture of membranes (PROM). 

108 Newborn: PTB; AWB (LBW and large babies); hyperbilirubinemia and other adverse neonatal 

109 events (RDS etc.). GDM is diagnosed based on the results of  the 75 g OGTT at 24�28 weeks 

110 of gestation when the blood glucose met at least one of the following criteria: fasting plasma 

111 glucose (FPG) 5.1�6.9 mmol/L, 1 hr plasma glucose (PG1H) g10 mmol/L, or 2 hr plasma 

112 glucose (PG2H) 8.5�11 mmol/L. PTB is defined as live births prior to completion of 37 weeks of 

113 gestation. AWB is defined as a newborn weighing more than 4000g or less than 2500g. The 

114 diagnostic criteria for other diseases are mainly based on the 2008 People's Health Press Chinese 

115 Obstetrics and Gynaecology [21].

116 Statistical analysis

117 SPSS 22.0 statistical software was used to analyse the data. For measured data, the mean ± 

118 standard deviation was used to describe the data, and the count data were described as the 

119 number of cases (%). The ó2-test or Fisher's exact test were used to compare pregnancy 

120 outcomes between the different groups. The association between subclinical hypothyroidism in 

121 pregnancy and adverse pregnancy outcomes was further examined using a multifactorial logistic 

122 regression model, after adjusting for confounding factors such as age and pre-pregnancy BMI. 

123 Spearman correlation analysis was used to assess the relationship between TSH levels at 

124 different trimesters. All statistical tests were performed using a two-sided test, and p-Value <0.05 
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Start a new paragraph here. 

replacw with "in"



125 was considered statistically significant.

126 Results

127 Table 1 describes the baseline characteristics of the participants. There was no statistically 

128 significant difference in any of the characteristic indicators between the observation and control 

129 groups (p> 0.05).

130 Table 2 shows the occurrence of maternal and neonatal pregnancy outcomes in the 

131 observation and control groups. In terms of pregnant women, the observation group had a higher 

132 prevalence of HDP and PROM (p<0.05). In terms of newborns, the proportion of newborns with 

133 V/ASD, hyperbilirubinemia, and pneumonia was higher in the observation group (p<0.05). For 

134 other outcomes, no significant differences were found between the two groups. 

135 Compared with non-SCH pregnant women in the same period, pregnant women with SCH in 

136 the first trimester had higher rates of GDM, HDP, neonatal pneumonia. Pregnant women with 

137 SCH in the second trimester had higher rates of HDP, PTB, AWB, hyperbilirubinemia and RDS. 

138 Pregnant women with SCH in the third trimester have higher rates of PTB. (p< 0.05). Table 3 

139 showed the details. 

140 Table 4 shows the results of a multifactorial logistic regression of SCH in pregnancy and 

141 five adverse pregnancy outcomes. The results of model 3, which adjusted for other factors such 

142 as age and BMI, showed that SCH in pregnancy was associated with a higher risk of 

143 hyperbilirubinemia and neonatal pneumonia.

144 Table 5 shows the comparison of pregnancy outcomes between the cured, the non-cured and 

145 control group of SCH during pregnancy. The attack rate of HDP, PROM, PTB, AWB, 

146 hyperbilirubinemia, V/ASD, and RDS was higher in the uncured group as compared to the 

147 control group, whereas there was no statistically significant difference between the cured group 

148 and the control group. 

149 Table 6 shows the results of Spearman's rank correlation of TSH levels in different 

150 trimesters and in the entire population, TSH levels in the latter trimester were positively 

151 correlated with TSH levels in the previous trimester. In the control group, the population without 
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In the text in this Results section and in the tables, some usage of terms is confusing. There needs to be consistency in naming the groups of patients. 
Is it always true that "observation" = "SCH"? 
Is it always true that "control" = non-SCH"?
Is it always true that "observation" = SES + STS subgroups?
Please make naming selections once and use those consistently. 

do you mean trimester? If so, then please use that word.

In this text and Table 4, I do not understand the point of these comments about the modeling that was conducted. I see every OR falling within its respective 95% CI range and thus I think this means that no significant associations were shown. I could be wrong, so I suggest PeerJ ask a biostatistician referee to review this paper or at least this part of this paper.  

This is the important outcome of your paper! Table 5 brings clarity to the key findings of your study. 
- The subgroup of women who had SCH, who were treated with LT4, and who had a sustained euthyroid status across most or all of pregnancy, did NOT differ from the non-SCH women (control group). 
- However, the 47 women who had SCH, who were treated with LT4 (to what extent or intensity, I cannot tell), and who had suboptimal thyroid status across variable but substantial portions of pregnancy,  DID differ from both the non-SCH women and the SCH women who had sustained euthyroid status across pregnancy. All detected differences in outcomes were attributable to this subgroup of 47 patients.

Table 6 and Figure 2 results are rather unremarkable. I suggest these be put into an appendix. 



152 SCH, showed the same results. The highest correlation was found between TSH levels in the 

153 second and third trimester. Figure 2 shows the positive correlation of TSH levels between 

154 different trimesters in the control group (those without SCH).

155 Discussion 

156 A single-center study was designed to evaluate the impact of SCH on pregnancy outcomes 

157 and the benefits of LT4 treatment for SCH on pregnancy outcomes. The study found that while 

158 all participants received LT4 treatment after diagnosis of SCH in pregnancy. However, there was 

159 an increased incidence of HDP, PROM, V/ASD and hyperbilirubinemia compared to normal 

160 pregnancies. The correlation between SCH diagnosed in different trimesters and pregnancy 

161 outcomes varied, and since GDM is diagnosed in the second trimester and hypertensive disorders 

162 of pregnancy also tend to occur in the second and third trimesters, the present study found that 

163 GDM was associated with SCH only in the first trimester. A Meta-analysis showed that SCH in 

164 pregnancy was associated with an increased risk of HDP regardless of the stage of pregnancy 

165 [22]. However, the present study found that the increased risk of HDP was only associated with 

166 SCH in the first and second trimesters of pregnancy, but not in the third trimester. This may be 

167 related to the subsequent treatment after the disease is detected.

168 Thyroid hormones have cardiovascular regulatory effects and chronic thyroid hormone 

169 disorders can lead to cardiovascular dysfunction [23-27]. A molecular study has also shown that 

170 patients with SCH have reduced nitric oxide secretion and impaired endothelium-associated 

171 vasodilatation [28], which leads to increased blood pressure. The impact of SCH in pregnancy on 

172 the newborn, a 2019 Meta-analysis on thyroid function in pregnancy and PTB showed that SCH 

173 was significantly associated with a higher risk of PTB [29]. In this study, we found that pregnant 

174 women with SCH had a higher incidence of PTB in both the second and third trimesters of 

175 pregnancy compared to non-SCH pregnant women. Preterm infants are often associated with a 

176 range of complications such as low birth weight and RDS.

177 In this study, 47 (5.01) pregnant women developed SCH in at least two trimesters. A 

178 comparison of the non-cured, cured and control groups showed that the non-cured group had a 
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179 higher risk of HDP, PROM, PTB, AWB, Hyperbilirubinemia, V/ASD and RDS than the control 

180 group. There was no statistical difference between the cured and control groups. This suggests 

181 that standardised LT4 therapy, which keeps maternal thyroid function at normal levels 

182 throughout the pregnancy cycle, is effective in reducing the risk of pregnancy-related adverse 

183 events. In compiling the data, we also found the phenomenon that LT4 therapy was highly 

184 effective, with normal thyroid function test data once or twice after dosing. However, after two 

185 to three months, SCH is prone to recurrence for the remainder of the current pregnancy, due to 

186 irregular medication or maternal discontinuation. This also reminds us that multiple thyroid 

187 function tests during pregnancy are necessary to detect abnormal thyroid function, to treat with 

188 LT4 in a timely manner, especially in pregnant women who already have abnormal thyroid 

189 function. The results of correlation of TSH levels at different stages of pregnancy showed a 

190 tendency to increase with increasing gestational weeks, and a recent retrospective study showed 

191 similar results[30]. Therefore, thyroid function monitoring during pregnancy and timely 

192 intervention is necessary to treat pregnant women whose TSH levels have exceeded or are close 

193 to the upper limit of the reference value.

194 In contrast to other studies, this study focused on the dynamics of thyroid function 

195 throughout pregnancy in the study population, particularly in the period after LT4 treatment was 

196 administered. LT4 treatment was able to correct the state of abnormal thyroid function, affirming 

197 the effectiveness of LT4 treatment for SCH. The results of the subgroup comparison, which 

198 varied according to the therapeutic control of SCH, showed that standardised and effective LT4 

199 treatment, which resulted in SCH being cured and not recurring for the remainder of the current 

200 pregnancy, was beneficial for maternal and neonatal pregnancy outcomes. Of course, as a single-

201 centre study involving only pregnant women who came to Shijiazhuang Obstetrics and 

202 Gynecology Hospital for examinations and deliveries, there may be subject to selection bias. 

203 Also, the sample size was small compared to other large cohort studies. Larger prospective 

204 studies are needed to validate our conclusions.

205 Conclusions
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replace with "initiated."
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206 Therefore, necessary thyroid function screening and monitoring are recommended for 

207 women preparing for pregnancy and during pregnancy. For pregnant women who already have 

208 subclinical hypothyroidism, timely and standardised LT4 therapy will not only improve thyroid 

209 function, but also benefit both the mother and newborn in pregnancy.
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Table 1 Basic characteristics of pregnant women
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1 Table 1 Basic characteristics of pregnant women

Characteristic
SCH group 

n)=)266
control group 

n)=)672 p

Age
years 29.24 ± 

3.74
28.81 ± 3.54 0.102 

BMI
kg/m2 21.63 ± 

3.74
21.66 ± 2.84 0.111 

low 22 (13.40) 79 (12.80)

medium 62 (37.80) 249 (40.36)Education

high 80 (48.80) 289 (46.84)

0.838 

no 233 (87.60) 591 (87.90)
Smoking

yes 33 (12.40) 81 (12.10)
0.882 

no 256 (96.20) 657 (97.80)
Alcohol consumption

yes 10 (3.80) 15 (2.20)
0.191 

no 246 (92.50) 629 (93.6)Family history of 

diabetes yes 20 (7.50) 43 (6.40)
0.537 

low 80 (30.1) 222 (33.0)

medium 110(41.40) 230 (34.20)Family income

high 76 (28.60) 220 (32.70)

0.234 

one 174(65.40) 470 (69.90)

two 81 (30.50) 182 (27.10)Parity

three 11 (4.10) 20 (3.00)

0.347

no 21 (7.90) 30 (4.50)

pre-pregnancy 105 (39.50) 273 (40.60)
Folic acid 

supplementation
first trimester 140 (52.60) 369 (54.90)

0.112 

no 107 (40.20) 269 (40.00)

pre-pregnancy 53 (19.90) 107 (15.90)VD supplementation

first trimester 106 (39.80) 296 (44.00)

0.276 

2 Note: High school graduation and below is defined as low education, university graduation or above is defined 

3 as high education; pregnant women who smoke or are exposed to second-hand smoke for more than fifteen 

4 minutes per week are defined as smoking; annual family income below RMB100,000 is defined as low income 

5 and above RMB200,000 is defined as high income

6
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1 Table 2 C��������� of pregnancp oo�	��
� between SCH and control groups

Outcomes SS� group control group p

Pregnant women n)=)266 n)=)672
no 230 (86.50) 582 (86.60)

G�

yes 36 (13.50) 90 (13.40)

0.954

no 251 (94.40) 654 (97.30)
HDP

yes 15 (5.60) 18 (2.70)
0.027

no 180 (67.70) 501 (74.60)
PROM

yes 86 (32.30) 171 (25.40)
0.033

Newborn

no 255 (95.90) 660 (98.20)
V/ASD

yes 11 (4.10) 12 (1.80)
0.036

no 259 (97.40) 665 (99.00)
RDS

yes 7 (2.60) 7 (1.00)
0.070

no 255 (95.90) 658 (97.90)
PP�

yes 11 (4.10) 14 (2.10)
0.079

low 249 (93.60) 637 (94.80)

normal 9 (3.40) 11 (1.60)AA�

high 8 (3.00) 24 (3.60)

0.231

no 155 (58.30) 450 (67.00)
Hyperbilirubinemia

yes 111 (41.70) 222 (33.00)
0.012

no 250 (94.00) 657 (97.80)
Pneumonia

yes 16 (6.0) 15 (2.20)
0.003

2

3
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1 Table 3 Comparison of pregnancy outcomes between tt� SCH and nonn��� groups at 

2 different stages of pregnancy

First trimester
S�� ����� 

n)=)125
non-S�� ����� 

n)=)813 p

no 99 (79.20) 713 (87.70)
���

yes 26 (20.80) 100 (12.30)
0.009

no 113 (90.40) 792 (97.40)
HDP

yes 12 (9.60) 21 (2.60)
0.001

no 116 (92.80) 791 (97.30)
Pneumonia

yes 9 (7.20) 22 (2.70)
0.019

Second trimester
S�� ����� 

n)=)77
non-S�� ����� 

n)=)861 p

no 71 (92.20) 834 (96.90)
HDP

yes 6 (7.80) 27 (3.10)
0.046

no 71 (92.20) 842 (97.80)
P��

yes 6 (7.80) 19 (2.20)
0.011

normal 71 (92.20) 815 (94.70)

low 6 (7.80) 14 (1.60)A��

high 0 (0.00) 32 (3.70)

0.002

no 36 (46.80) 569 (66.10)
Hyperbilirubinemia

yes 41 (53.20) 292 (33.90)
0.001

no 73 (94.80) 851 (98.80)
RDS

yes 4 (5.20) 10 (1.20)
0.021

�T��  trimester
S�� ����� 

n)=119
non-S�� ����� 

n)=)819 p

no 111 (93.30) 802 (97.90)
P��

yes 8 (6.70) 17 (2.10)
0.008

3

4
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1

2 Table 4 A multifactorial logistic regression model of SCH in pregnancy and fif! pregnanc" 

3 o#$%&'!(

Outcomes p OR 959 )*

Model 1 0.029 2.204 1.083-4.487

Model 2 0.035 3.201 1.087-9.423HDP

Model 3 0.066 2.822 0.932-8.543

Model 1 0.031 1.412 1.032-1.932

Model 2 0.130 1.378 0.910-2.085PROM

Model 3 0.137 1.373 0.904-2.086

Model 1 0.030 2.589 1.098-6.105

Model 2 0.073 2.809 0.910-8.677V/ASD

Model 3 0.060 2.989 0.953-9.378

Model 1 0.008 1.486 1.107-1.995

Model 2 0.001 2.128 1.435-3.154Hyperbilirubinemia

Model 3 0.001 2.114 1.421-3.144

Model 1 0.003 3.018 1.447-6.295

Model 2 0.003 3.816 1.597-9.119Pneumonia

Model 3 0.002 3.975 1.655-9.551

4 Note: Model 1 ada+,-./ for age, BMI, parity, smoking and alcohol consumption, Model 2 added 

5 education, family income, family history of diabetes and history of induced abortion to Model 1, 

6 and Model 3 added folic acid, VD supplementation and history of S)0 to Model 2

7

8
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1 Table 5 13678:;<3= of pregnanc> o?@B36D< between the cured, non-cured and control 

2 groups 

Outcomes
control group 

nEFHI

cured group

nEIJK

non-cured group

nELH
p

no 654 (97.30)a 211 (96.30)a 40 (85.10)b

HDP
yes 18 (2.70)a 8 (3.70)a 7 (14.90)b

0.001

no 501 (74.60)a 152 (69.40)ab 28 (59.60)b

PROM
yes 171 (25.40)a 67 (30.60)ab 19 (40.40)b

0.040

no 658 (97.90)a 214 (97.70)a 41 (87.20)b

PMN
yes 14 (2.10)a 5 (2.30)a 6 (12.80)b

0.002

normal 637 (94.80)a 207 (94.50)a 42 (89.40)b

low 11 (1.60)a 4 (1.80)a 5 (10.60)bAON

high 24 (3.60)a 8 (3.70)a 0 (0.00)b

0.015

no 450 (67.00)a 133 (60.70)ab 22 (46.80)b

Hyperbilirubinemia
yes 222 (33.00)a 86 (39.30)ab 25 (53.20)b

0.008

no 660 (98.20)a 212 (96.80)ab 43 (91.50)b

V/ASD
yes 12 (1.80)a 7 (3.20)ab 4 (8.50)b

0.043

no 665 (99.0)a 215 (98.20)ab 44 (93.60)b

RDS
yes 7 (1.00)a 4 (1.80)ab 3 (6.40)b

0.027

3 Note: MQR Bonferroni method is used to evaluate ³ Perform correction, and differences in a and b 

4 between groups indicate statistically significant differences

5
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Results of Spearman's rank correlation of TSH levels in diûerent trimesters
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1 Table 6 Results of UVWXYZX[\] ranr correlation of TU^ lelW_] in different triZW]`WY]

bcdeg population nhijk mqsdeducv Stage r p

First and second trimester 0.114 0.001

First and third trimester 0.086 0.008

Second and third trimester 0.550 0.001

wcvdxcg group nhyz{ First and second trimester 0.179 0.001

First and third trimester 0.208 0.001

Second and third trimester 0.573 0.001

2

3
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Figure 1
Flow chart of participants participation in the study

Flow chart of participants participation in the study
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For the 4283 patients excluded due to "no complete thyroid function test data", what does this mean? Were patients excluded because they had no pertinent thyroid tests at all, meaning all four possible tests were missing (none pre-conception, none first trimester, none second trimester and none third trimester)? Or does it mean that some number of tests fewer than that maximum of 4 were missing? If so, was 1 missing test sufficient to exclude a subject? Or 2 missing but either 1 or 2 testing results were documented? Depending upon how this was performed, a more flexible less rigorous criterion might have made the control group larger by hundreds or even thousands, and that could have changed the characteristics of the control group in some important ways, that could have affected comparisons with the SCH subgroup of 47 suboptimal thyroid status patients.   



Figure 2
Correlation of TSH levels in the control group across diûerent trimesters

Correlation of TSH levels in the control group across diûerent trimesters
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