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Abstract 

Purpose: Both undertreatment and overtreatment of hypothyroidism with thyroid hor-
mone are associated with adverse clinical outcomes. Disparities in the treatment of hypo-
thyroidism may lead to a higher risk of adverse outcomes for certain sociodemographic 
groups. Our objectives were to identify sociodemographic disparities between those 
with treated and untreated hypothyroidism, and between those who were adequately 
and inadequately treated.
Methods: This is a cross-sectional study of a representative sample of US adults aged 
20 years and older with hypothyroidism (n = 698). The main measures were age, gender, 
race/ethnicity, education, income, and health care access differences among those with 
treated and untreated hypothyroidism.
Results: Of those with hypothyroidism, women were more likely than men to be taking 
thyroid hormone (odds ratio [OR] 2.66 [95% confidence interval (CI) 1.42–4.99]), as were 
older participants (45–69  years old vs 20–44  years old: OR 7.25 [95% CI 4.15–12.67]; 
70 years of age and older: OR 11.00 [95% CI 5.30–22.79]). Health care access was strongly 
associated with thyroid hormone use (OR 14.32, 95% CI 3.63–56.58). Hispanic race/ethni-
city was associated with inadequate treatment compared with non-Hispanic whites (OR 
2.42, 95% CI: 1.14–5.14).
Main Conclusions: Male gender, younger age, and lack of health care access were asso-
ciated with untreated hypothyroidism, and Hispanic race was associated with inadequate 
treatment of hypothyroidism. Clinicians should be aware of these sociodemographic dis-
parities in the hypothyroid population and consider strategies to improve treatment of 
hypothyroidism in men, younger adults, Hispanics, and those without routine health 
care access.
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While thyroid hormone replacement was established as the 
treatment for the clinical syndrome of hypothyroidism over 
a century ago, the debate remains regarding which patients 
should receive therapy [1]. In 2004, a consensus statement 
from the American Association of Clinical Endocrinologists 
and the American Thyroid Association recommended that 
most patients with serum thyroid stimulating hormone 
(TSH) levels between 4.5 and 10mIU/L should be treated 
with thyroid hormone [2]. Conversely, a systematic review 
published in the same year argued against the treatment of 
subclinical disease in most patients [3]. Since 2004, add-
itional literature has not resolved this debate; an important 
consequence of these conflicting clinical practice recom-
mendations is potentially heterogenous treatment patterns.

A major result of the 2004 consensus statement has 
been a decline in the threshold for initiation of thyroid hor-
mone and increasing thyroid hormone prescriptions. For 
example, a large UK study identified that between 2001 
and 2009, the median TSH level at the time of thyroid hor-
mone initiation declined from 8.7 to 7.9 mIU/L [4]. Similar 
results were seen in a Danish national registry [5]. In add-
ition, the proportion of the US population reporting thy-
roid hormone use increased from 4.1% to 8.0% between 
1997 and 2016 [6]. Sociodemographic trends of thyroid 
hormone use during this time period suggest larger in-
creases in use amongst those ages 65 years and older and 
of non-Hispanic white race/ethnicity, although no corres-
ponding laboratory data was available to assess clinical 
thyroid status. Prior work has identified disparities in thy-
roid screening and medication use by race and health care 
access, which may provide some explanation for these find-
ings [7].

The clinical significance of disparities in thyroid hor-
mone prescribing is that some groups may be at risk of 
overtreatment, while other groups with hypothyroidism 
may remain undertreated. Overtreatment with thyroid hor-
mone leading to suppression of the TSH level is a relatively 
common occurrence [8] and has been associated with sig-
nificant adverse outcomes: decreased bone mineralization, 
increased incidence of atrial fibrillation, decreased quality 
of life, and increased overall mortality [9–12]. Untreated 
and undertreated clinical and subclinical hypothyroidism 
with markedly elevated TSH levels (defined by a TSH level 
≥10mIU/L) have been associated with several adverse health 
outcomes, including: risk of progression to clinical hypothy-
roidism [13, 14], coronary heart disease and heart failure 
[9, 15], and cognitive dysfunction [16, 17]. Using a nation-
ally representative dataset with available thyroid function 
data, we examined the sociodemographic characteristics 
between those with untreated and treated hypothyroidism 
to (1) identify sociodemographic differences between those 
populations, and (2) identify sociodemographic risk factors 

for inadequate treatment of hypothyroidism in those on 
thyroid hormone.

Materials and Methods

In this cross-sectional study, we used data collected from 
multiple survey cycles from the National Health and 
Nutrition Examination Survey (NHANES) 2007–2012. 
The NHANES is a nationally representative survey of the 
US civilian, noninstitutionalized population. Participants 
are identified through a stratified, multistage probability 
sampling design. These survey years were unique because 
thyroid function testing was included in standard la-
boratory testing, allowing for the determination of clin-
ical and subclinical hypothyroid status. This study was 
deemed to have exempt status by the University of Chicago 
Institutional Review Board.

Study participants

We included all adult participants ages 20 years and older 
who underwent thyroid function testing as part of the la-
boratory data collection of NHANES between 2007 and 
2012. In the 2007–2008 survey years, all participants aged 
12 years and above who had no history of hemophilia and 
no recent chemotherapy administration were eligible for 
thyroid function testing. In the 2009–2012 survey years, a 
randomly selected one-third subsample underwent thyroid 
function testing. Participants who reported being pregnant 
at the time of being surveyed or had a history of thyroid 
cancer were excluded.

Subgroup definitions

All participants with hypothyroidism were initially clas-
sified into 1 of 3 hypothyroidism treatment statuses: (1) 
presumed treated hypothyroidism (ie, a history of thyroid 
disease and taking thyroid hormone), (2) untreated sub-
clinical hypothyroidism (ie, not taking thyroid hormone 
with thyroid function consistent with subclinical hypothy-
roidism), and (3) untreated clinical hypothyroidism (ie, not 
taking thyroid hormone with thyroid function consistent 
with clinical hypothyroidism). Untreated subclinical hypo-
thyroidism was defined as having a TSH level between 5.6 
and 9.9 mIU/L and a free thyroxine (FT4) level ≥0.6 ng/
dL. Untreated clinical hypothyroidism was defined as a 
TSH level >5.6 mIU/L and an FT4 level <0.6  ng/dL, or 
having a TSH level ≥10 mIU/L and any FT4 level. The 
cutoff levels were based on the reference ranges provided 
in the NHANES lab methods for each corresponding year 
[18–20]. A subject with a TSH level ≥10 mIU/L, even with 
an FT4 level within normal limits, was considered to have 
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clinical hypothyroidism because of the current general con-
sensus to treat most patients with a TSH level of 10 mIU/L 
regardless of the FT4 level [21]. Participants were deter-
mined to have a history of thyroid disease if answering 
“yes” to the question: “Has a doctor ever or other health 
professional ever told you that you had a thyroid problem?” 
All forms of thyroid hormone were included, including 
levothyroxine, liothyronine, desiccated thyroid hormone 
extract, and thyroid hormone not otherwise specified.

Furthermore, participants with treated hypothyroidism 
were divided into 3 subgroups: (1) undertreated, (2) 
overtreated, and (3) adequately treated. Undertreated hypo-
thyroidism was defined as having a TSH level >5.6 mIU/L, 
and overtreated hypothyroidism was defined as having a 
TSH level <0.3 mIU/L. All other participants taking thyroid 
hormone were defined as being adequately treated.

Variables of interest

Gender, age (20–44 years, 45–69 years, and 70 years and 
over), race/ethnicity (non-Hispanic white, Hispanic, non-
Hispanic black, and other race/ethnicity), education level 
(did not complete high school [HS], completed HS, and 
completed college), and household income ($0–44  999, 
$45 000–99 999, and $100 000 and above) were selected 
as primary variables of interest in this study. Those clas-
sified in the NHANES dataset as Mexican-American and 
other Hispanic were combined into 1  “Hispanic” race/
ethnicity group. Access to routine health care, included in 
the health care access section of the NHANES question-
naire, was included as a potential mediator of observed 
sociodemographic differences in hypothyroidism treatment.

Statistical methods

To approximate the total number of people in the US popu-
lation for the study, each study participant was ascribed a 
corresponding sample weight [22]. The participant sample 
weights corresponding to those who underwent thyroid 
function testing (labeled WTMEC2YR for the 2007–2008 
survey years and WTSA2YR for the 2009–2012 survey 
years) were extracted from the NHANES dataset and then 
divided by 3 to give equal weight to each of the survey 
cycles included in the analysis, per the NHANES analytical 
guidelines [22]. All subsequent analyses were performed 
using the “svy” R package for complex survey analysis. 
All subgroup characteristics were calculated as weighted 
proportions. Differences in categorical variables were com-
pared using the Chi-square test with the Rao-Scott second-
order correction and the adjusted Wald test, as appropriate. 
Multivariable logistic regression modeling was used to 
calculate odds ratios with confidence intervals for each 

sociodemographic category. Regression model results ad-
justed for access to routine care were similar to unadjusted 
results, thus only the adjusted model results are presented. 
In the multivariable regression analysis “don’t know” re-
sponses to individual survey questions were excluded. Data 
manipulation and analyses were completed using RStudio 
statistical software (version 1.2.5033).

Results

A total of 8436 participants who underwent thyroid func-
tion testing were included in the primary analysis, after 
excluding those who were pregnant at the time of being 
surveyed and had a history of thyroid cancer. Of those eli-
gible, 536 participants had treated hypothyroidism, 115 
had untreated subclinical hypothyroidism, and 47 had un-
treated clinical hypothyroidism (Fig. 1). Thyroid disease 
history was reported in 14.9% of participants with un-
treated subclinical hypothyroidism and 30.0% of partici-
pants with untreated clinical hypothyroidism.

Sociodemographic differences in treated versus 
untreated hypothyroidism

In bivariate analyses, hypothyroidism treatment status 
differed by gender, age, and access to routine care (Table 
1). There were a greater proportion of men within the un-
treated subclinical hypothyroid group compared with the 
group with treated hypothyroidism (45.4% vs 18.1%, 
P <0.0001). In addition, the age group 20–44 years made 
up a greater proportion of those with untreated subclin-
ical (29.0%) and clinical hypothyroidism (45.6%) com-
pared with the group with treated hypothyroidism (6.7%; 
P <0.0001). Access to routine care also differed: 22.8% of 
those with untreated clinical hypothyroidism reported not 
having access to routine care vs 9.2% (P <0.0001) of those 
with treated hypothyroidism. Race/ethnicity, education 
level, and household income were not associated with dif-
ferences in the hypothyroidism treatment status.

In multivariate analyses, results were similar. When 
considering all participants meeting the criteria for hypo-
thyroidism, women were estimated to be more likely to 
be taking thyroid hormone compared with men (OR 
2.66 [95% CI 1.42–4.99]). Older age groups were asso-
ciated with a higher likelihood of taking thyroid hormone 
(45–69 years old vs 20–44 years old: OR 7.25 [95% CI 
4.15–12.67]; 70 years of age and older: OR 11.00 [95% 
CI 5.30–22.79]) (Table 2). In addition, access to routine 
health care was a strong predictor of thyroid hormone use 
(OR 14.32, 95% CI 3.63–56.58). Race/ethnicity, education 
level, and household income were not significant predictors 
of taking thyroid hormone.
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When those with untreated subclinical hypothyroidism 
(TSH level 5.6–9.9 mIU/L) were excluded from the analysis, 
older age and routine access remained significant predictors 
of thyroid hormone use (45–69 years old: OR 8.62 [95% 
CI 3.58–20.76]; 70 years of age and older: OR 15.56 [95% 
CI 5.79–41.79]; access to routine health care: OR 20.13 
[95% CI 3.34–121.26]). However, gender was no longer a 
predictor of thyroid hormone use (OR 1.17 [95% CI 0.35–
3.84]). Again, race/ethnicity, education level, and household 
income were not associated with taking thyroid hormone.

Treatment status in those on thyroid hormone

Of the 536 participants with treated hypothyroidism, 56 
were undertreated at the time of thyroid function testing 
(10.4%, unweighted) and 68 were overtreated (12.7%, 
unweighted) (Table 3). Of note, an estimated 15.2% of 
the undertreated group was Hispanic. Among those with 
normal thyroid function on thyroid hormone, 99.6% had 
access to routine care.

In the multivariate analyses, the overtreated and 
undertreated groups were combined in order to have 

sufficient group sizes. Of note, Hispanic race was associated 
with an increased risk of inadequate treatment compared 
to non-Hispanic whites (OR 2.42, 95% CI: 1.14–5.14) 
(Table 4). Gender, age, education level, household income, 
and access to routine care were not associated with inad-
equate treatment.

Discussion

We found multiple sociodemographic disparities in the 
treatment of hypothyroidism in this nationally represen-
tative US study population. Amongst those meeting the 
criteria for hypothyroidism, male gender, age less than 
45 years, and lack of access to routine health care were as-
sociated with the lack of treatment with thyroid hormone. 
Amongst those taking thyroid hormone, Hispanics were 
more likely to be inadequately treated based on thyroid 
function testing.

The majority of participants with untreated clinical 
hypothyroidism did not self-report having thyroid disease, 
suggesting that most cases were undiagnosed. The public 
health challenge of undiagnosed clinical hypothyroidism 

Figure 1. Flow diagram of NHANES participants included in the primary analysis. Treated hypothyroidism was defined as taking thyroid hormone and 
reporting a history of thyroid disease. Untreated subclinical hypothyroidism was defined as TSH level between 5.6 and 9.9 mIU/L with an FT4 ≥0.6 ng/
dL. Untreated clinical hypothyroidism was defined as a TSH level >5.6 mIU/L and an FT4 <0.6 ng/mL, or a TSH level ≥10.0 mIU/L and any FT4 level. 
*One participant was pregnant and had a history of thyroid cancer. †Of 565 participants taking thyroid hormone, 29 did not report a history of thy-
roid disease. Abbreviations: FT4, free thyroxine; NHANES, National Health and Nutrition Examination Survey; TSH, thyroid-stimulating hormone.
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has persisted since the publication of large cross-sectional 
studies highlighting the issue in the early 2000s [23, 24]. 
The proportionately lower treatment rate in younger 
people with hypothyroidism may be the result of lower 
case finding due to less exposure to the health care system. 
Because young adults less frequently have hypothyroidism, 
there is often a lower clinical suspicion of hypothyroidism 
given the nonspecific nature of many hypothyroid symp-
toms [25, 26]. Early case identification and treatment of 
hypothyroidism is important to avoid long-term cardio-
vascular, cognitive, and reproductive health complications 
[27]. However, it is important to note that the apparent 
association between younger age and lack of treatment is 
also likely the result of relatively higher rates of case detec-
tion and treatment in older individuals. The HUNT Study 

in Norway found significant reductions in the prevalence 
of untreated hypothyroidism in people over 60 years of age 
from 1995 to 2008, with much smaller differences in those 
under 40 years of age, although the prevalence of hypo-
thyroidism in the younger population had remained low 
[28]. Together, these findings and the results of this study 
suggest that the population with untreated hypothyroidism 
has become smaller and younger in the setting of increased 
thyroid hormone prescribing.

Taking into consideration the higher prevalence of sub-
clinical hypothyroidism and median TSH threshold for the 
initiation of thyroid hormone below 10 mIU/L, it is likely 
that many of the study participants were being treated for 
subclinical hypothyroidism, particularly older participants 
[4, 5, 23, 24]. It is noteworthy that the female gender bias 

Table 1. Sociodemographic characteristics and health care access of NHANES participants with hypothyroidism, stratified by 

treatment status and degree of hypothyroidism

Treated  
Hypothyroidism

Untreated Subclinical  
Hypothyroidism

Untreated Clinical 
Hypothyroidism

Variables (n = 536)  (n = 115) P-value  (n = 47) P-value

Reports thyroid disease (%) (%) <0.0001 (%) <0.0001
 No 0.0 85.1  70.0  
 Yes 100.0 14.9  30.0  
Gender   <0.0001  0.46
 Men 18.1 45.4  25.6  
 Women 81.9 54.6  74.4  
Age, years   <0.0001  <0.0001
 20–44 6.7 29.0  45.6  
 45–69 60.9 53.4  39.7  
 70 and over 32.4 17.7  14.7  
Race/ethnicity   0.084  0.36
 Non-Hispanic white 87.9 84.3  86.3  
 Hispanic 5.2 10.0  10.1  
 Non-Hispanic black 2.9 1.3  3.5  
 Other 4.0 4.5  0.0  
Education   0.70  0.051
 Did not complete HS 12.2 16.0  17.5  
 Completed HS 54.8 51.9  58.4  
 Completed college 33.0 32.2  21.6  
 Don’t know 0.0 0.0  2.4  
Household income ($)   0.60  0.20
 0–45 000 37.5 32.1  46.2  
 45 000–10 0000 28.8 32.0  43.5  
 Above 100 000 26.2 23.7  7.6  
 Don’t know 7.5 12.2  2.7  
Access to routine care   0.25  <0.0001
 No 0.9 9.2  22.8  
 Yes 99.1 90.8  77.2  

Treated hypothyroidism was defined as taking thyroid hormone and reporting a history of thyroid disease. Untreated subclinical hypothyroidism was defined as 
a TSH level between 5.6 and 9.9 mIU/L with an FT4 ≥0.6 ng/dL. Untreated clinical hypothyroidism was defined as a TSH level >5.6 mIU/L and an FT4 <0.6 ng/
mL, or TSH level ≥ 10.0mIU/L and any FT4 level. P-values refer to the comparisons between those with treated hypothyroidism and those with untreated sub-
clinical or clinical hypothyroidism. Abbreviations: FT4, free thyroxine; HS, high school; NHANES: National Health and Nutrition Examination Survey; TSH: 
thyroid-stimulating hormone.
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towards taking thyroid hormone was no longer observed 
when excluding those with subclinical hypothyroidism. 
This observation, along with the greater-than-expected 
proportion of men in the subclinical hypothyroid popu-
lation, suggests that women were more likely than men 
to be treated for subclinical hypothyroidism with TSH 
levels < 10mIU/L. This is despite prior data suggesting 
men with elevated TSH levels are at an increased risk of 
developing clinical hypothyroidism compared with women 
[29]. Higher rates of thyroid hormone use amongst women 
with subclinical hypothyroidism may be the result of in-
creased case finding due to higher clinical suspicion for 
thyroid disease, as well as patient preference for treatment.

The health implications of higher rates of thyroid hor-
mone therapy for subclinical hypothyroidism are not en-
tirely clear. In 2 large observational studies of patients 
with subclinical hypothyroidism, thyroid hormone use 
was associated with fewer cardiovascular events and re-
duced all-cause mortality only in those 65–70  years of 
age and younger [30, 31]. A  recent randomized trial of 
levothyroxine for the treatment of hypothyroidism in older 
adults could find no improvements in hypothyroid symp-
toms or in systolic/diastolic heart function associated with 
treatment after 18 months [32, 33]. Meanwhile, there are 

clear health risks associated with thyroid hormone use due 
to overtreatment, in addition to increased costs of prescrip-
tions and thyroid function monitoring. Several studies have 
linked suppressed TSH levels (<0.03 mIU/L) with an in-
creased risk of cardiovascular events, fracture, and excess 
mortality [10, 12, 34].

Following years of increased thyroid hormone pre-
scribing, there is now increasing interest in the appropriate 
use of thyroid hormone [35, 36]. Recent clinical guide-
lines are more specific regarding age and TSH thresholds 
for treatment of subclinical hypothyroidism, and a trend 
towards lower prescription rates has been observed in 1 
health system [21, 37]. Our results point to a dispropor-
tionate rate of women and older patients receiving thy-
roid hormone, many of whom likely have mild subclinical 
hypothyroidism. Systemic efforts to encourage judicious 
prescribing of thyroid hormone, especially in the setting 
of subclinical hypothyroidism where the benefit with thy-
roid hormone is less clear, should be considered for these 
patient populations to avoid overtreatment and minimize 
low-value care.

Amongst those taking thyroid hormone, 23% were re-
ceiving either too little or too much thyroid hormone re-
placement. Being Hispanic was a significant risk factor 

Table 2. Multivariate regression analyses of sociodemographic characteristics and health care access as predictors of thyroid 

hormone use in NHANES participants with hypothyroidism

Variables All Participants (n = 698) Excluding Those with Untreated 
Subclinical Hypothyroidism (n = 583) 

Gender OR 95% CI OR 95% CI
 Men Ref Ref Ref  
 Women 2.66 1.42–4.99 1.17 0.35–3.84
Age group     
 20–44 Ref Ref Ref  
 45–69 7.25 4.15–12.67 8.62 3.58–20.76
 70 years and over 11.00 5.30–22.79 15.56 5.79–41.79
Race/ethnicity     
 Non-Hispanic white Ref Ref Ref  
 Hispanic 0.96 0.41–2.22 0.92 0.21–4.08
 Non-Hispanic black 2.21 0.55–8.92 1.30 0.21–8.01
Education     
 Did not complete HS Ref Ref Ref  
 Completed HS 1.82 0.78–4.20 1.69 0.50–5.72
 Completed college 1.91 0.76–4.76 2.11 0.53–8.44
Household income ($)     
 0–45 000 Ref Ref Ref  
 45 000–10 0000 0.67 0.34–1.32 0.87 0.26–2.86
 Above 100 000 0.99 0.46–2.12 3.34 0.76–14.70
Access to routine care     
 No Ref Ref Ref  
 Yes 14.32 3.63–56.58 20.13 3.34–121.26

Subclinical hypothyroidism was defined as a TSH level between 5.6 and 9.9 mIU/L with an FT4 ≥0.6ng/mL. 
Abbreviations: FT4, free thyroxine; HS, high school; NHANES, National Health and Nutrition Examination Survey; Ref, reference; TSH, thyroid-stimulating hormone.
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for inadequate treatment. Our findings add to the existing 
literature describing the prevalence of inadequate thyroid 
hormone replacement in those with hypothyroidism [8, 38, 
39], although the proportion of thyroid hormone users with 
inadequate thyroid function was lower in our study than 
others. It is unclear why Hispanics on thyroid hormone 
were less likely to be adequately treated, although greater 
TSH and antithyroid antibody levels have been previously 
seen in Mexican Americans compared with non-Hispanic 
blacks [23]. Very little literature exists on the racial/ethnic 
differences in thyroid functioning. Our results suggest 
that Hispanic ethnicity may be important to consider as a 
reason for more frequent thyroid hormone monitoring, in 
addition to other clinical factors, including weight changes, 
new medications, and aging in general [40]. Further study 
into the specific causes and implications of inadequate 
hypothyroid treatment within the Hispanic population is 
warranted.

There are several limitations to this study. No data are 
provided in NHANES on the specific type of thyroid dis-
order and thyroid function testing at the time of thyroid 
hormone initiation, thus the proportion of participants on 

thyroid hormone who had clinical vs subclinical hypothy-
roidism at the time of diagnosis is unknown. Due to the 
limited number of participants with abnormal thyroid func-
tion, it was possible that differences by sociodemographics 
were undetectable, leading to the possibility of type II 
errors. Another important consideration is the timeframe 
of the study (2007–2012), with most of the data being col-
lected over 10  years ago. These years represent the most 
recent time period in which thyroid function data were 
available in the NHANES dataset. While it is possible that 
a significant change in the pattern of thyroid hormone pre-
scribing has occurred since that time, most indications are 
that thyroid hormone prescribing has increased at a steady 
rate during and after the study period [6, 36]. Therefore, we 
believe the findings of the study remain relevant as the iden-
tified disparities are likely still present (or have worsened) 
since the end of the study period.

It is important to recognize that other medications (eg, 
corticosteroids, lithium, amiodarone) and supplements (eg, 
biotin) can affect thyroid hormone absorption, metab-
olism, and laboratory testing, leading to falsely high or low 
TSH or FT4 levels [41, 42]. We found the proportions of 

Table 3. Sociodemographic characteristics and health care access of NHANES participants with hypothyroidism on thyroid 

hormone, stratified by treatment status

Variables Adequate Treatment (n = 412) Undertreated (n = 56) P-value Overtreated (n = 68) P-value

Gender (%) (%) 0.84 (%) 0.82
 Men 18.5 17.2  16.4  
 Women 81.5 82.8  83.6  
Age group   0.19  0.37
 20–44 6.2 15.4  3.1  
 45–69 59.7 58.5  70.3  
 70 years and over 34.0 26.1  26.6  
Race/ethnicity   0.015  0.63
 Non-Hispanic white 88.9 81.3  86.2  
 Hispanic 3.9 15.2  6.1  
 Non-Hispanic black 2.7 3.6  4.0  
 Other 4.5 0.0  3.7  
Education   0.83  0.74
 Did not complete HS 11.7 12.7  14.9  
 Completed HS 56.2 49.9  49.4  
 Completed college 32.1 37.5  35.7  
Household income ($)   0.27  0.99
 0–45 000 36.9 46.8  34.4  
 45 000–10 0000 29.4 22.1  29.6  
 Above 100 000 25.5 28.7  28.8  
 Don’t know 8.1 2.5  7.2  
Access to routine care   0.45  0.26
 No 0.4 0.9  4.2  
 Yes 99.6 99.1  95.8  

Undertreated hypothyroidism was defined as TSH > 5.6mIU/L. Overtreated hypothyroidism was defined as TSH < 0.3mIU/L. Adequate treatment was defined as 
a TSH between 0.3 and 5.6 mIU/L. P-values refer to the comparisons between those with adequate treatment of hypothyroidism and those with undertreated or 
overtreated hypothyroidism. 
Abbreviations: HS, high school; NHANES, National Health and Nutrition Examination Survey; TSH, thyroid-stimulating hormone.
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participants on corticosteroids, lithium, and amiodarone in 
the study population to be quite small (2%, <1%, and 1%, 
respectively). Similarly, no participant in the study popula-
tion was taking a dedicated biotin supplement. Therefore, 
it is unlikely that these drugs or supplements significantly 
affected our results. An individual patient’s medications 
and supplement list should be carefully considered before 
diagnosing and treating a thyroid disease. An additional 
consideration is that different forms of thyroid hormone 
replacement may affect thyroid hormone levels differ-
ently [43]. In this study population, less than 5% of par-
ticipants taking thyroid hormone replacement were taking 
desiccated thyroid extract, limiting this issue’s effect on the 
overall results. Finally, we recognize that some participants 
may be taking thyroid hormone but do not carry a diag-
nosis of hypothyroidism. Those participants taking thyroid 
hormone but who did not report a history of thyroid dis-
ease were excluded from the analysis.

In conclusion, there are multiple sociodemographic dis-
parities in the treatment of hypothyroidism. Male gender, 
younger age, and lack of routine access to health care 
were risk factors for lack of treatment for hypothyroidism, 

putting those groups at a greater risk of the adverse effects 
of untreated hypothyroidism. Additionally, the findings sug-
gest women were more likely than men to receive thyroid 
hormone for mild subclinical hypothyroidism. Hispanics 
taking thyroid hormone were more likely to be inad-
equately treated compared with non-Hispanic whites. In an 
effort to minimize these disparities in the future and reduce 
adverse events from undertreatment and overtreatment of 
hypothyroidism, strategies may be developed to improve 
the quality of treatment in men, younger adults, Hispanics, 
and those that lack routine health care access, and more ju-
dicious prescribing of thyroid hormone for mild subclinical 
hypothyroidism should be considered.
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