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Comment

The long-overlooked effect of 
hypothyroidism on the global burden 
of non-communicable diseases
Leonidas H. Duntas & Peter A. Kopp

This Comment highlights the multiple effects 
of hypothyroidism and its strong connection to 
non-communicable diseases (NCDs), serving as 
a call to action for a global alliance to recognize 
hypothyroidism as a modifiable risk factor for 
NCDs. Additionally, it emphasizes the urgent 
need to raise awareness and improve thyroid 
management to address the growing burden  
of NCDs.

The ‘Iceberg Model of Culture’ by the anthropologist Edward T. Hall pro-
poses that only a small part of culture, such as behaviours, customs and 
symbols, is visible above the surface while a much larger part, beliefs, 
values and worldviews, remains hidden beneath, operating invisibly. 
A similar ‘iceberg model’ can be used to depict the spectrum of conse-
quences of hypothyroidism. There are the readily visible consequences 
at the iceberg’s tip, associated with recognized non-communicable 
diseases (NCDs), such as cardiovascular disease, kidney disease, obe-
sity and type 2 diabetes mellitus (T2DM) and, beneath the surface, a 
larger, hidden burden of treated and untreated hypothyroidism, both 
subclinical and overt, including countless undiagnosed patients.

The ‘iceberg model of hypothyroidism’ draws attention to the less 
visible contributors to NCD burden, including autoimmunity, dyslipi-
daemia, arterial hypertension, thrombosis, environmental factors, air 
pollution and chronic stress, which are implicated in causing or wors-
ening hypothyroidism. Moreover, some of these factors can not only 
trigger or sustain hypothyroidism but can also worsen kidney disease, 
obesity and T2DM, which are major NCDs that inherently increase 
cardiovascular disease risk (Fig. 1). Additionally, kidney disease, obe-
sity and T2DM can each exacerbate hypothyroidism by altering thy-
roid hormone metabolism and affecting the hypothalamic–pituitary 
axis. Not surprisingly, the severity of all these effects increases when 
hypothyroidism remains undiagnosed and untreated.

In this issue of Nature Reviews Endocrinology, four articles exten-
sively review the intriguing connections between hypothyroidism and 
NCDs, highlighting the link between thyroid dysfunction and obesity, 
T2DM, kidney disease and atherosclerosis1–4. Hypothyroidism causes a 
reduction in metabolic rate and so has been associated with alterations 
in body composition and modest weight gain. When left untreated, 
hypothyroidism can predispose to obesity, a major risk factor for 
T2DM and other NCDs2. Evidence suggests that these alterations in 
body composition typically reverse with adequate treatment. There is a 

bidirectional relationship between thyroid dysfunction and glycaemic 
control, with thyroid function frequently impaired in patients with met-
abolic syndrome and T2DM, and hypothyroidism particularly prevalent 
among these individuals3. Notably, as T2DM-related complications 
occur more frequently in patients with subclinical hypothyroidism 
than in the general population, the Latin American Thyroid Association 
now recommends proactive screening for hypothyroidism in patients 
with both metabolic syndrome and T2DM5.

Hypothyroidism can also affect cardiovascular disease risk4. 
A 2025 case report suggests that hypothyroidism should be considered 
in patients with ischaemic symptoms and elevated cardiac biomarkers, 
such as creatine kinase-MB (CK-MB, a hybrid of muscle and brain subu-
nits) and troponin, when coronary artery disease has been excluded6. 
Thyroid function tests should therefore be included in the evaluation 
of atypical myocardial injury, as hypothyroidism-associated eleva-
tions in levels of CK-MB and troponin might stem from non-cardiac 
causes. Timely diagnosis and appropriate treatment can help to prevent 
misdiagnosis and avoid unnecessary interventions.

Thyroid hormones have an essential role in maintaining kidney 
structure and function, and chronic kidney disease (CKD) can, in turn, 
alter thyroid function tests in a pattern resembling non-thyroidal illness 
syndrome3. Studies indicate that subclinical hypothyroidism is more 
prevalent among individuals with CKD than among the general popula-
tion and, likewise, subclinical hypothyroidism might represent a poten-
tial risk factor for CKD development7. A 2025 study using data from the 
UK Biobank and FinnGen cohorts, encompassing 439,381 participants,  
identified an association between hypothyroidism and incident 
CKD, with obesity and senescence-associated secretory pheno-
type proteins potentially mediating this relationship8. Conse-
quently, metabolic and renal diseases can impair the metabolism 
and function of thyroid hormones, potentially contributing to 
the development of hypothyroidism, which can, in turn, worsen  
these diseases.

This interplay underscores the substantial public health burden 
associated with hypothyroidism, particularly given its role as a modi-
fiable risk factor for NCDs. Emerging research has identified shared 
mechanisms, including autoimmunity, obesity, ageing and insulin 
resistance, which illustrate the bidirectional relationship between 
hypothyroidism and NCDs. Considering that about 500 million peo-
ple worldwide have hypothyroidism, many of them undiagnosed, 
there is an urgent need for effective prevention and management 
strategies. Such measures could include surveillance, screening, 
awareness initiatives and the provision of appropriate treatment  
for hypothyroidism.

Although notable progress has been made in addressing NCDs, 
with reductions in premature mortality of 1.7% annually between 2000 
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The special article collection in this issue of Nature Reviews Endo-
crinology underscores the connection between hypothyroidism and 
NCDs, highlighting the urgent need to raise awareness among both the 
public and policymakers to improve disease recognition and assess-
ment. We are eager to work closely with the WHO to advance two key 
objectives: first, to achieve the Sustainable Development Goal target 
set forth in the 2030 Agenda; and second, to expand and strengthen 
care coverage for patients with hypothyroidism, in alignment with the 
guidelines and vision of the leading international thyroid associations.
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and 2011, and of 0.77% annually between 2011 and 2019, policies aimed 
at preventing risk factors still need to be reinforced9. Reducing the 
global burden of NCDs depends on lowering key risk factors (unhealthy 
diet, physical inactivity, air pollution and tobacco and alcohol use, 
among others) and implementing effective prevention and manage-
ment strategies. As this Focus issue highlights, thyroid dysfunction 
can be influenced by these risk factors and, in turn, contributes to the 
risk of other NCDs. However, the complex relationship between thy-
roid disease and NCDs remains largely unexplored owing to a lack of 
sufficient research. Greater emphasis is needed on expanding global 
funding and policies that promote early detection and integrated 
management of thyroid disease, which is an area that has long been 
neglected among NCD priorities.

In its work agenda, the World Health Organization (WHO) imple-
ments technical packages addressing NCDs and their related risk fac-
tors to achieve the Sustainable Development Goal target of reducing 
premature mortality from NCDs by one third by 2030 (ref. 10). There 
are compelling reasons for the WHO to recognize thyroid disorders, 
particularly hypothyroidism, as NCDs. Hypothyroidism is highly 
prevalent, especially in women, and is associated with major comor-
bidities, reduced life expectancy and substantial economic burden, 
yet remains under-recognized despite being largely preventable and 
treatable. An important way to tackle NCDs is to focus on reducing 
the risk factors associated with these diseases. Effective interven-
tions for NCDs can be implemented through a primary healthcare 
approach. This approach involves using policy tools for data col-
lection, such as registries for key NCD biomarkers, and conducting 
evaluations. These actions could be necessary to establish a global 
policy for the detection, screening and treatment of these diseases. 
Including hypothyroidism as a risk factor could broaden the scope 
for improving the management of NCDs. Timely and effective treat-
ment of hypothyroidism could lower the risk of developing other 
NCDs, aligning with the WHO’s 2030 Agenda for Sustainable Devel-
opment. An expert group focused on health financing could design 
programmes that enhance awareness, education and societal benefits. 
However, despite the substantial effect of thyroid disorders on public 
health, awareness and prioritization remain low among policymak-
ers and health professionals outside of endocrinology. This limited 
attention probably contributes to the high number of undiagnosed  
individuals with thyroid diseases, especially hypothyroidism.
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Fig. 1 | The iceberg model of hypothyroidism. The ‘iceberg model of 
hypothyroidism’ illustrates two levels of visibility. The visible portion at the 
top represents well-known non-communicable diseases (NCDs), such as 
cardiovascular disease, kidney disease, obesity and type 2 diabetes mellitus 

(T2DM). Beneath the surface lies a larger, mostly invisible layer of treated and 
untreated overt and subclinical hypothyroidism, along with modifiable risk 
factors that can perpetuate and aggravate NCDs. BAT, brown adipose tissue; GFR, 
glomerular filtration rate; RAAS; renin–angiotensin–aldosterone system.
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