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Abbreviations

ASRM: The American Society for Reproductive Medicine; 
SCH: Subclinical Hypothyroidism; TSH: Thyroid-Stimulating 
Hormone; T4: Thyroxine

Introduction

Thyroid disorders affect nearly 14% of women, and 
the pleiotropic effect of thyroid hormone has a multitude 
of implications regarding reproductive health [1]. Overt 

hypothyroidism is known to be associated with adverse 
reproductive outcomes, including obstetric and fetal 
complications, increased incidence of infertility, and 
miscarriage [2]. Subtle thyroid dysfunction in the infertile 
female population has been an area of debate in the last decade. 
The guidelines on the defi nition, screening, and treatment of 
Subclinical Hypothyroidism (SCH) have been evolving over time 
based on available evidence [2,3]. Furthermore, the challenge 
of managing SCH in infertility and early pregnancy lies in 
frequently suboptimal patient understanding of the condition 
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given its asymptomatic state. Patient education has been 
demonstrated to signifi cantly improve patient knowledge and 
compliance with treatment across a broad range of conditions 
and disease severities [4]. In this study, we aimed to assess 
whether written patient education materials could improve 
patient knowledge about SCH and encourage compliance with 
clinical management. 

Materials and methods

Patient recruitment and data collection were performed 
at the Reproductive Medicine and Infertility Clinic, Medical 
College of Georgia at Augusta University, Georgia, USA. The 
study was approved by the Institutional Review Board (Protocol 
#2198785). Reproductive-age women with infertility or prior 
history of pregnancy loss who were attempting to conceive, 
TSH > 4.12 mU/L, and normal free T4, and women in early fi rst-
trimester pregnancy, TSH > 2.5 mU/L, and normal free T4, who 
presented to the clinic between July 2023 and February 2024, 
participated in the study. Following verbal informed consent, 
the study participants completed an anonymous pre-education 
three-question survey and a demographic questionnaire. Next, 
all patients underwent a consultation with a provider (AN, AR, 
KK, or CR) who reviewed written information materials including 
picture diagrams, which were created based on the 2015 
American Society for Reproductive Medicine (ASRM) guidelines 
on diagnosis and management of SCH (Supplemental 1)
[2]. Before leaving the clinic, all participants completed four 
post-education questions. All patients who met the study 
inclusion criteria agreed to participate. 

The survey contained three parts: pre-education, a 
demographic questionnaire, and post-education. The pre-
education part had three questions: “Q1. I know what SCH is” 
and “Q2. SCH can adversely affect fertility and pregnancy” 
to assess knowledge about the condition; “Q3. I need to take 
thyroid hormone to optimize fertility/pregnancy” to assess 
attitudes on treatment and compliance. The post-education 
part had the same three questions and “Q4: Educational 
materials were useful in the understanding of the clinical 
condition,” which was to assess patients’ attitudes on the 
use of the printed educational materials during counseling. 
Each item was scored from 0 (“completely disagree”) to 5 
(“completely agree”) on a 5-point Likert scale. The score for 
each item was linearly transformed to a scale between 0 and 
100. The collected demographic data included patient-reported 
age, race, and education. The survey was anonymous, and no 
patient identifi ers were collected. 

Statistical analysis was performed using R 4.1.0 (R 
foundation, Vienna, Austria). Paired Wilcoxon rank sum 
tests of signifi cance were performed for comparison of non-
parametric data. A signifi cance level of p < .05 was used to 
identify the improvement in scores after patient education was 
provided.

Results

Thirteen women participated in the study. Demographic 
information is presented in Table 1. The mean age of study 
participants was 31 years with the range of 22 to 38 years. The 

comparison of pre-and post-education scores is presented in 
Table 2 and illustrated in Figure 1. There was a range of pre-
existing knowledge about SCH in our study population: the 
median total pre-education score was 80 (95% CI: 40 - 100). 
Most patients acquired knowledge about SCH diagnosis (Q1:  
P = 0.013) during the counseling. The p-value for Question 2, 
which also assessed patient knowledge, was not statistically 
signifi cant at 0.051, likely due to a small sample size. Patient 
education improved their attitudes about the treatment of 
SCH with levothyroxine (Q3:  P = 0.029). Most patients found 
educational materials useful for a better understanding of the 
clinical condition. 

Discussion

SCH is a state of subtle, often asymptomatic, thyroid 
dysfunction [3]. The management of SCH in women with 
infertility, women with prior pregnancy losses, or during 
pregnancy remains an area of debate with the most recent 
recommendations, released by ASRM, changed to advocating 
against screening and treatment for asymptomatic SCH. While 
the guidelines continue to evolve as more research becomes 
available, patients’ understanding of the SCH diagnosis and 
compliance with treatment can be enhanced by evidence-based 
patient-centered education. In this study, we demonstrated 
that the clinical guidelines simplifi ed into printed educational 
materials improved patients’ knowledge about the condition 
and encouraged compliance with treatment. 

Table 1: Demographic characteristics of the study population.
Characteristic Count

Number of patients 13

Age
Mean: 31 years

Range: 22 years - 38 years 

Race
White/Caucasian 9

Black 0
More than one race 3

Unknown 1
Education level

Doctorate 2
College 6

High school 4
Unknown 1

Table 2: Comparison between patients’ pre- and post-education scores.
Timepoint of the survey Median scores (95% CI) p value 

Q1: I know what subclinical hypothyroidism is. 
Pre-education 80 (40 – 100) 

0.013*

Post-education 100 (80 – 100) 
Q2: Subclinical hypothyroidism can harm fertility and pregnancy.
Pre-education 80 (60 – 100) 

0.051
Post-education 100 (80 – 100) 

Q3: I need to take thyroid hormone to improve fertility/ pregnancy.
Pre-education 80 (60 – 100) 

0.029*

Post-education 100 (80 – 100) 
Q4: Educational materials were useful in understanding the clinical condition.

Post-education 100 (80 – 100) N/A
*Statistically signifi cant difference (p >.05)
Questions 1 and 2 assess the knowledge about SCH. Question 3 assesses the 
attitudes toward the treatment of SCH.  
SCH: subclinical hypothyroidism; Q: question.



003

https://www.organscigroup.us/journals/open-journal-of-thyroid-research

Citation: Navitski A, Joseph R, Riedel A, Kennedy K, Reinhardt C, Gavrilova-Jordan L. (2024) Patient education about subclinical hypothyroidism in preconception 
and early pregnancy. Open J Thyroid Res 7(1): 001-005. DOI: https://dx.doi.org/10.17352/ojtr.000015

Prior Post Prior Post Prior Post

Q1: I know what 
subclinical 
hypothyroidism is. 

Q2: Subclinical 
hypothyroidism can harm 
fertility and pregnancy.

Q3: I need to take a 
thyroid hormone to improve 
fertility/ pregnancy

1
2
3
4
5
6
7
8
9
10
11
12
13

Completely disagree Strongly disagree Somewhat disagree Somewhat agree Strongly agree Completely agree

*

Significant difference between pre- and post-scores 

*

*

Pa
ti
en

t 
#

Figure 1: Pre- (prior) and post-education patient scores on a 5-point Likert scale.

 

Subclinical Hypothyroidism in a Preconception 
Period and Pregnancy 

Did You Know?  
What?  

Subclinical hypothyroidism:       
1. Elevated TSH (Thyroid Stimulating Hormone): > 4.12 

( > 2.5 if pregnant) 
2. Normal free T4 (thyroid hormone thyroxine) 
3. No symptoms 

Who? 
At least 0.25–2.5% of all pregnancies are affected 

Why? 
Subclinical hypothyroidism during pregnancy may 
lead to a significant harm to mother and baby   

 

Things To Do: 
Evaluation 
Doctor will check your thyroid function:  

- TSH level  
- Free T4  
- +/- Thyroid peroxidase antibody (TPO-Ab)  
 

Treatment 
Levothyroxine (Synthroid®), which is  
a synthetic form of natural thyroid hormone T4 
 
When to treat? 

- Treat to maintain TSH < 4.12 (in 
preconception) or TSH < 2.5 (in 1st trimester)  

- If on levothyroxine, increase levothyroxine dose 
by 25-30% within 12 weeks of gestation.  

 

Science Behind It  
  

 
 
 

- Increased energy (metabolic) demands 
- Increased concentration of circulating proteins that 

bind/inactivate thyroid hormones 
- Stimulation of the thyroid gland by hCG 
- Increased mother-to-fetus transfer of thyroid hormones 

(T3 and T4) 
- Placenta breaks down thyroid hormones  

 

 
T3 and T4— thyroid hormones, D2 and D3— proteins that convert or break down thyroid 
hormones, TRH—Thyrotropin-releasing hormone, TSH—Thyroid Stimulating Hormone, 
hCG—human Chorionic Gonadotropin 

 
Your baby needs thyroid hormones:  
 

- Essential for baby’s brain  
development very early  

       in pregnancy  
- Baby depends on  
maternal supply of thyroid 

      hormones until 20 weeks of  
      gestation 

References: 
1. Practice Committee of the American Society for Reproductive Medicine. 
Subclinical hypothyroidism in the infertile female population: a guideline. 
Fertil Steril. 2015 Sep;104(3):545-53 
2. Tingi et al., Benign thyroid disease in pregnancy: A state of the art review. 
J Clin Transl Endocrinol. 2016 Nov 23;6:37-49. doi: 
10.1016/j.jcte.2016.11.001. PMID: 29067240.  
Created by: AN, 2023 

Changes in maternal thyroid function 
during pregnancy:  

Supplemental 1
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SCH is defi ned by a serum TSH above the upper reference 
limit and a normal free T4, in the setting of stable thyroid 
function, a normal hypothalamic-pituitary-thyroid axis, and 
no recent illness [5]. 4% - 8% of a reproductive age population 
have TSH > 4.5 – 5.0 mIU/L and normal free T4, meeting the 
classic criteria for diagnosis of SCH [6,7]. The upper limit of 
normal for TSH in early pregnancy was defi ned as 2.5 mIU/L, 
which is due to human chorionic gonadotropin binding to 
the TSH receptor [2,8]. Most recently, ASRM redefi ned the 
reference range advising on the use of laboratory-specifi c 
values for pregnant and nonpregnant patients. When no 
reference range is available, a TSH of 4.12 mIU/L can be used as 
the upper limit of normal for nonpregnant patients; the limit 
should be reduced by 0.5 mIU/L for pregnant patients in the 
fi rst trimester [3]. 

Thyroid hormones play a crucial role in regulating 
metabolism, growth, and energy expenditure, which are all 
vital for a healthy pregnancy [9,10]. The fetal thyroid gland 
starts producing thyroid hormone only after 10 weeks - 13 
weeks of gestation. Hence, maternal thyroid hormone is 
essential during the initial stages of pregnancy. A primary 
hormone that is transported via the placenta is thyroxine 
(T4), not triiodothyronine (T3); thus, the treatment of SCH 
in pregnancy is always with levothyroxine [9,10]. It remains 
controversial whether subclinical hypothyroidism has an 
impact on conception and pregnancy outcomes. Treatment 
recommendations for SCH in a preconception period and 
early pregnancy vary between different professional societies 
[3,5,11]. In accordance with the 2015 ASRM guidelines, our 
clinical practice had been to test TSH in infertile women and 
women with recurrent pregnancy loss attempting pregnancy 
and to consider treatment for SCH in the preconception period 
and the fi rst trimester until the recent release of the updated 
ASRM guidelines in 2024 [2,3]. After reviewing available data 
on the role of SCH in reproduction, ASRM concluded that SCH 
had not been associated with an increased risk of miscarriage, 
adverse obstetric outcomes, and suboptimal neurodevelopment 
in the offspring; thus, maternal thyroid function should not be 
routinely checked [3,12]. Per the updated ASRM guidelines, SCH 
should not be treated with levothyroxine in a preconception 
period and early pregnancy with the goal of reducing the risk for 
pregnancy loss or improving life-birth outcomes. Importantly, 
screening of thyroid function is still recommended for patients 
who are symptomatic or at increased risk. Targeted thyroid 
function and autoimmunity screening may be considered in 
women with a history of recurrent pregnancy loss. Additional 
high-quality research is needed to evaluate the role of SCH 
in patients with infertility, ovulation dysfunction, and those 
undergoing IVF therapies. 

When treatment is recommended, patient participation 
and compliance are imperative [13]. Poor understanding of the 
condition can lead to suboptimal compliance with a medication 
regimen. It is particularly relevant to the management of 
asymptomatic conditions [4,14]. Without noticeable symptoms 
of hypothyroidism, patients may be less motivated to adhere 
to treatment or may not fully understand the signifi cance 
of managing a chronic condition. Research has shown that 

patient education markedly enhances treatment adherence 
across various conditions and levels of disease severity [4]. 

In this study, we designed patient handouts on SCH 
diagnosed in a preconception period or early pregnancy based 
on the ASRM 2015 guidelines to facilitate patient education 
and counseling. The analysis of our data demonstrated that 
the guidelines simplifi ed into printed educational materials 
improved patients’ knowledge about SCH and encouraged 
compliance with clinical management, with both being 
statistically signifi cant. Of note, Question 2 assessed the 
change in patient knowledge about how SCH can affect fertility 
and pregnancy and did not meet the threshold for statistical 
signifi cance, which was most likely due to the low power of 
the study, but we also cannot exclude that patients had some 
preexisting knowledge about the controversy on SCH in 
pregnancy or the educational materials were not clear enough or 
convincing to address that aspect of clinical recommendations. 
Most patients found the handouts useful and informative. 

There are several limitations to our study, which include a 
single-center small sample size, no comparison group, and a 
possibility of pre-existing knowledge that patients had about 
SCH diagnosis and management. We terminated our study 
early given that the updated management guidelines became 
available advising against the treatment of asymptomatic SCH 
with levothyroxine; thus, the study was underpowered, and we 
were unable to stratify the patients based on demographics, 
which could have accounted for some of the confounding bias. 

Importantly, no strong evidence is available on the 
screening and treatment of SCH in patients with infertility, 
irregular menstrual cycles, ovulatory dysfunction, a history 
of early pregnancy losses, or those receiving IVF therapies 
[3,15,16]. Hence, the fi ndings of this study remain relevant to 
the management of SCH in this patient population.

Conclusion

Understanding the diagnosis of SCH and its implications 
in pregnancy can be challenging for patients given its 
asymptomatic state. We demonstrated that patient education 
supplemented with printed educational materials, which 
summarized the clinical guidelines on diagnosis and treatment, 
signifi cantly improved patients’ knowledge about the condition 
and encouraged compliance with clinical management. We 
conclude that reproductive-age women with infertility, 
recurrent pregnancy loss, or early pregnancy are more likely to 
actively participate in the management of SCH when they feel 
informed and empowered. 

Informed consent

Informed consent was obtained from the patients prior to 
an anonymous survey administration. 
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