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Abstract

Purpose This review attempts to investigate the link between subclinical thyroid dysfunction (SCH) and major depressive
disorder (MDD). It has been speculated that SCH may be related to MDD through an autoimmune mechanism.

Methods A comprehensive literature search was conducted in the PubMed database for relevant research and review articles.
Results There appears to be an association between an autoimmune mechanism, possibly involving the thyroid gland, and
depressive disorders, but the available evidence is so far inconclusive.

Conclusion Lifetime prevalence of depression is significantly higher in patients with SCH, a finding reflecting a possible
effect of SCH in lowering the threshold for the emergence of MDD. The relationship between SCH and MDD is, however,
not clear, with large and well-designed studies investigating possible links between reference-range thyroid hormone levels

and MDD having as yet found no relation between the two.
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Introduction

Higher rates of subclinical hypothyroidism (SCH) have been
observed among patients with depression [1]. SCH seems
to affect the severity of major depressive disorder (MDD)
and the effectiveness of antidepressants [2]. In addition,
SCH possibly decreases the threshold for the emergence of
depression. The relationship of subclinical thyroid dysfunc-
tion with MDD is thought to be mediated by an autoim-
mune mechanism, possibly involving the thyroid gland, but
currently, the available evidence is non-conclusive [1]. This
review aims to ascertain whether SCH could cause MDD,
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since the relationship between SCH and the development of
depression remains to date largely controversial.

Methods

A literature search was carried out in PubMed/Medline up
to 20 May 2021 by using the following key terms: “major
depressive disorder” [MeSH Terms] AND “subclinical
thyroid dysfunction” [MeSH Terms] OR “thyroid dysfunc-
tion” [All Fields] AND “5 — HT” [All Fields] OR “GABA-A
receptor” [All Fields] AND “thyroid axis” [All Fields] OR
“MDD” [All Fields] AND “thyroid hormones” [All Fields]
OR “augmentative” [All Fields] OR “therapy” [All Fields]
AND “antidepressant agents” [All Fields] OR “effect on
thyroid function” [All Fields] AND (“meta-analysis”[All
Fields] AND “cohort study”[All Fields] AND “systematic
review"[All Fields].

Two authors (GK and EMT) examined the extracted arti-
cles and decided on study inclusion. The criteria for inclu-
sion of studies were as follows: English language; systematic
reviews; research topic addressing thyroid dysfunction and
depression; adult participants; thyroid axis dysregulation
and depressive symptomatology; and the primary outcome
was the highlighting of the relationship between SCH and
MIDD.
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The collected articles were then thoroughly examined for
content to confirm that they met the inclusion criteria. The
references in the retrieved articles were scanned to iden-
tify additional relevant studies. The following data were
extracted from each article: subclinical thyroid dysfunction
and depressive symptomatology, thyroid axis dysregulation
in MDD, and thyroid hormone effects as augmentation to
treatment with antidepressants.

Any discrepancies regarding inclusion of articles and
extraction of data were resolved by discussion between all
authors.

Thyroid function and depressive disorder

It has been estimated that MDD will be the leading cause of
disease burden worldwide by the year 2030 [3]. Depression
is thought to be accompanied by mild neuroendocrinological
disorders, including disorders of the thyroid. Missing a diag-
nosis of SCH may contribute not only to depression or mood
cycling, but also to delayed treatment response. Further-
more, autoimmune thyroiditis often causes hypothyroidism
in patients with depression, particularly in the postpartum
period [4]. The question, however, remains whether MDD
is the cause of thyroid dysfunction or vice versa.

In patients with MDD, mild elevations in thyroid hor-
mone levels and blunting of the TSH response to TRH stim-
ulation are common. Furthermore, in MDD, there is fre-
quently an absence of the nocturnal surge of TSH, reversed
either by sleep deprivation or after remission of an acute
episode of depression [5]. Evidence concerning the autoim-
mune pathology associated with MDD has revealed to date
specific variations of the iodothyronine deiodinase 1 (DIOI)
gene, a possible genetic candidate for thyroid dysfunction
[6].

Strenuous exercise, pregnancy, the postnatal period, anxi-
ety, and mood disorders, as well as acute or chronic stress,
are known to trigger the emergence of autoimmune diseases
or to aggravate existing ones. The effect of stress on autoim-
mune mechanisms is mediated by changes in the systemic
pre-/anti-inflammatory cytokine balance [7].

As MDD is often comorbid with autoimmune thyroiditis,
MDD could be seen as a possible autoimmune disorder or
as a disorder affecting the immune system. Many patients
with depression have been found to have abnormally high
levels of antithyroid antibodies [5]. Moreover, microsomal
antibodies are frequently detected in patients with chronic
lymphocytic thyroiditis. In patients with hypothyroidism,
additional thyrotropin receptor (TSHR) antibodies that block
TSH action may occasionally cause hypothyroidism [8]. Fur-
thermore, patients with celiac disease [9] tend to present
with higher rates of personality disorders and MDD; thus,
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subclinical thyroid dysfunction could be an additional spe-
cific risk factor for them [10].

An association between SCH, raised anti-TPOs, and
MDD has been hypothesized, but anti-TPO levels have failed
to represent a general biomarker for MDD [11]. In addi-
tion to their association with extra-thyroidal diseases such
as Graves’” ophthalmopathy or Hashimoto’s encephalopathy,
however, antithyroid antibodies, and especially TSH recep-
tor antibodies, have been associated with depression and
could be considered as an immune dysfunction biomarker
in MDD. Regarding interleukin-17 (IL-17) levels, they do
not seem to be associated with TSH receptor antibody levels
or MDD severity [12].

Thyroid-binding inhibitory immunoglobulins prevent
TSH from binding to its receptor and thereby contribute
to the induction of hypothyroidism. High levels of these
immunoglobulins and microsomal antibodies are observed
in atypical depression, and both have been associated with
treatment resistance [13]. Moreover, depression is accom-
panied by a modified thyrotropin-releasing hormone (TRH)
response, as increased TRH concentrations have consist-
ently been found in the cerebrospinal fluid of patients with
depression [5, 14]. Microsomal antibody and TSH-blocking
immunoglobulin levels are elevated in patients with atypical
depression, while FT3, FT4, and TSH levels vary within the
normal range in the same patients [15].

The association between depression and thyroid dysfunc-
tion in pregnancy is well known [16]. Microsomal antibodies
have been associated with postpartum thyroid dysfunction
and postpartum depression [17]. Transient postnatal hyper-
thyroidism is often followed by hypothyroidism in women
who present with high levels of antithyroid antibodies and
are, therefore, predisposed to hypothyroidism [18]. It has
also been suggested that the lower range of concentrations
of free and total T4 during pregnancy is associated with
depressive symptomatology during the postnatal period [19].

Interestingly, childhood sexual abuse possibly represents
an important risk factor for hypothalamic-pituitary-thyroid
(HPT) axis disturbances and thyroid autoantibodies in
women who develop postpartum depression [20]. Relapse
prediction factors antenatally include serum levels of FT4
and the FT4 + thyroxine-binding globulin (TBG) combina-
tion, but the evidence remains poor [6].

Partial sleep deprivation (PSD) has a known antidepres-
sant effect, and research concerning PSD, TSH, and thyroid
hormone concentrations indicates a possible common under-
lying neurochemical mechanism [21]. It has been suggested
that 5-HT1A receptors in the rat limbic area modulate the
HPT axis, but how this could affect the emergence of clini-
cal depression remains unclear [22]. HPT dysregulation in
patients with MDD could be regarded as a compensatory
mechanism for diminished central 5-HT activity [23]. Thy-
roid hormones are also thought to interact with the 5-HT1A
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receptor and play a role in the hippocampal expression of
brain-derived neurotrophic factor (BDNF) [24]. In addition,
in depression, decreased BDNF and 5-HT levels mediated
by increased thyroid peroxidase antibodies (TPOAbs) have
been reported in mouse prefrontal cortex, a finding possibly
related to subsequent postpartum depression (PPD) [25].

Thyroid hormones influence gamma aminobutyric acid-
A (GABA-A) receptor binding and function in cerebral
neurons. Studies in mice indicate that thyroid hormones
have effects on multiple components of the GABA system,
such as the degradation or synthesis of GABA, the expres-
sion and function of GABA-A receptor, and GABA release
and reuptake. In the adult brain, hypothyroidism increases
GABA levels, but hyperthyroidism does not always have the
opposite effect. In vitro evidence suggests that the presence
of thyroid hormones in the synapse may prolong the action
of GABA following its release. Such evidence supports the
hypothesis of reciprocal regulation in vertebrates by the thy-
roid and GABA systems [26]. T3 and T4 might also have
non-genomic mechanisms of action [27]. In cultures of corti-
cal and hippocampal neurons, they seem to modulate inhibi-
tory neurotransmission directly, acting as negative allosteric
modulators at the GABA-A receptor [28].

Overt hypothyroidism and SCH are relatively common
comorbid disorders accompanying MDD, especially in
females [29]. The comorbidity is possibly responsible for
treatment resistance, higher severity of MDD, psychotic phe-
nomenology, and somatic symptoms [6]. In patients with
MDD, thyroid function test results vary within the reference
range [15, 30], and mild thyroid dysfunction does not affect
the therapeutic effects, at least of tricyclic antidepressants
[31]. Patients with MDD may manifest activation of the
immune system, leading to autoimmune thyroiditis [32], and
subsequently to thyroid dysfunction. It is well documented
that patients with hypothyroidism and MDD, in particular
treatment-resistant patients or/and patients with atypical
symptoms, may benefit from thyroid hormone replacement
therapy [6]. Conversely, affective as well as wider neuropsy-
chiatric symptomatology is common in overt hypothyroid-
ism [33], and it has been hypothesized that subclinical auto-
immune thyroid dysfunction could possibly have a causal
role in MDD [13].

The hypothesis that MDD may be part of the etiopatho-
genesis of thyroid dysfunction proposes that thyroid func-
tion changes in patients with depression are determined by
the severity of symptoms, the duration of the disease, and
remission-favoring factors [5]. Furthermore, changes in
regional gray matter volumes are correlated to altered vari-
ants of thyroid hormone genes and depression. Specifically,
left occipital gray matter volume in patients with MDD is
influenced by altered variants of thyroid hormone genes and
their transporters (single nucleotide polymorphisms—SNPs,
rs496549 and rs479640) [34]. TSH level abnormalities

possibly emerging early during MDD could also be corre-
lated with neuronal dysfunction in prefrontal white matter,
although it is not yet clear if they are actually related to the
neuropathology of this psychiatric disorder [35].

A reverse hypothesis, relevant to the pathogenetic mecha-
nism of MDD, suggests that it could be attributed to a state
of local cerebral hypothyroidism with normal peripheral thy-
roid hormone concentrations. This hypothesis is expressed
by many researchers with the term “brain hypothyroidism”
and is mainly based on the observation of type Il deiodinase
inhibition in the brain and of impaired T4 transport across
the blood-brain barrier in depressed patients. Furthermore,
there is evidence concerning functional alterations such
as loss of nocturnal thyrotropin (TSH) rise, blunted TSH
response to thyrotropin-releasing hormone (TRH) stimu-
lation, and slight elevation of serum thyroxine (T4) [36].
Clinically, MDD is more frequent following thyroidectomy
for thyroid cancer [37].

Increased suicide risk, suicidal intent, violent suicide
attempts, and higher lethality have all been associated with
a lower TSH response to TRH, mostly in depressed women.
It has indeed been suggested that TSH, antithyroglobulin
(TgAb), and TPOAD levels could be used as biomarkers of
suicidality in MDD [38]. Furthermore, TSH response to
TRH (delta max TSH) has been correlated with cerebrospi-
nal fluid (CSF) homovanillic acid (HVA) in suicide attempt-
ers [39]. The role of thyroid dysfunction in suicidal behavior,
however, remains obscure.

Thyroid axis dysregulation in depression

Depressive symptomatology is not significantly related to
HPT axis activity [40], but changes in its components and
predisposition to autoimmune thyroiditis have been corre-
lated with MDD [41, 42]. These changes concern baseline
TSH, loss of nocturnal TSH rise, blunted TSH response to
TRH stimulation (measured by delta max TSH represent-
ing maximal TSH response to 400 pg TRH), and a small
elevation of serum thyroxine (difference of T4 level between
09.00 h and 13.00 h) [41].

The “brain hypothyroidism” hypothesis [43] is based
on the idea that impaired T4 transportation across the
blood-brain barrier and brain type II deiodinase inhibition in
cerebral tissue may represent a state of regional brain hypo-
thyroidism related to depression but in a euthyroid condition.
In this context, blunted TSH response to TRH stimulation in
MDD could be attributed in reduced intracerebral serotonin
(5-HT) levels [41].

Using the dexamethasone suppression test (DST) in
depression, patients who fail to suppress cortisol after
the DST challenge exhibit significantly lower grade
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suppression of basal TSH values [44]. In patients with
depression, blunted TSH response seems to remain con-
sistent even after DST positivity returns to the normal
range [45]. Additionally, research using cultured hypo-
thalamic tissue demonstrated a paradoxical increase of
TRH production after glucocorticoid stimulation. An
inhibitory feedback loop to the thyroid axis could be
active in patients with MDD. In these patients, a probable
glucocorticoid activation of the TRH neuron leading to
downregulation of thyrotropic cell TRH receptors in the
anterior pituitary could result in a weakened TSH response
to exogenous TRH [46].

The DeltaDeltaTSH (AATSH) test is an improved
method to detect HPT axis dysregulation in MDD [23].
It measures the difference in TSH response to TRH tests
on the same day between 23:00 h and 08:00 h. Following
2 weeks of antidepressant treatment, alterations in the HPT
axis were associated with treatment resistance. Indeed,
clinical remission followed the chronobiological restora-
tion of HPT axis activity [23]. Nevertheless, measuring
thyroid axis hormones at various times during the day is
not thought to be reliable in patients with MDD [47].

Regarding age and gender, in patients with depression,
there were no significant differences between basal TSH
and thyroid hormones, but free thyroxine (FT4) concen-
trations seemed to be significantly related with severity
of depression. It has been proposed that lower secretion
of TSH and HPT-axis dysregulation observed especially
during the acute phase of MDD reflects a neuroendocrine-
immune response to a non-thyroidal pathophysiological
mechanism [44].

Pretreatment with transcranial magnetic stimulation
(TMS) lowers TSH levels, leading to improved therapeutic
efficacy [46]. Data from animal studies show that agents,
such as resveratrol, acting on both the HPT axis and the
Whnt/beta-catenin pathway are known to exert antidepres-
sant-like effects [48]. An increase in T4 and a decrease in
TSH and T3 serum levels are observed in methamphetamine
abusers, who present with high rates of depression after
abstinence [49]. Severe hypoxia in patients with the obstruc-
tive sleep apnea—hypopnea syndrome results in a decrease in
serum FT3 and FT4 levels, and this has recently been asso-
ciated with depressive-like symptomatology in this group
of patients [50]. Depressive symptomatology in patients
(especially males) with coronary artery disease appears to
be associated with changes in thyroid axis function [16].
Moreover, electroconvulsive therapy (ECT), an effective
treatment for severe MDD, is known to reverse complicated
hormonal dysregulations, thus highlighting a dual effect both
in MDD and in endocrine illness [51].
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SCH

SCH is defined biochemically as an increased serum thyro-
tropin concentration with normal serum free T4 concentra-
tion in asymptomatic patients, or higher TSH than FT3 and
FT4 levels. SCH, which is also known as mild or border-
line thyroid failure, or grade II hypothyroidism [52], is the
most common thyroid dysfunction in the general population
[53]. The relationship between SCH and depression is to
date largely unclear [54], but it has been associated with
increased risk of MDD in those over 50 years old [55]. SCH
possibly represents a risk factor for MDD [56]. Clinically, a
significant difference between patients with MDD and SCH
comorbidity and patients with MDD without SCH is that
the first tend to present with comorbid panic disorder and a
poorer response to antidepressant therapy [57]. Depressive-
like symptomatology secondary to SCH could be attributed
to reduced hippocampal triiodothyronine (T3) preceding the
reduction of serum thyroid hormone levels [48]. Current
evidence, however, supports the hypothesis that depression
in SCH is not associated with it. It presents either an inde-
pendent psychiatric diagnosis or a response to the newly
diagnosed thyroid disease and its sequelae [29, 58]. Moreo-
ver, variations in thyroid function within the normal thyroid
function range seem to be related to the neurocognitive defi-
cits associated with depression but not with the emergence
of the disorder per se [30]. SCH has also been associated
with treatment-resistant depression (TRD). Evidence indi-
cates that patients with TRD express higher rates of SCH
and higher serum TSH levels [2, 59]. Methodological errors
have led previous studies to report inconsistent or controver-
sial results as to whether SCH increases the relative risk of
MDD. More recent evidence, based on multivariate logistic
regression analysis, has revealed high serum TPO antibody
levels, SCH, and Graves’ eye syndrome as risk factors for
MDD [60].

Large and well-planned studies have failed to find a
relation between MDD and SCH [33, 55, 61]. An exten-
sive study, even though not concerning MDD but incident
depression [61] (n=92,206) without known thyroid disease
or depression, revealed that the prevalence of incidental
depression occurred in 8% of the participants, while no
association between presence of SCH and development of
depression during a mean follow-up of 2 years was found.
One more significant conclusion of a sub-analysis in a large
euthyroid group (n=287,822) of the same study was that
there was no association between increased risk of incidental
depression and thyroid hormone levels [61].

A relatively recent meta-analysis including over 36,000
participants concluded that patients with autoimmune thy-
roiditis are more prone to develop depressive symptoma-
tology [62]. A second meta-analysis failed to replicate
these results; however, age of participants seemed to be an
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important confounder, such that MDD and SCH were related
only in the younger (< 60 years old) subjects [58].

Thyroid hormones as add-on therapy
in treatment-resistant depression

Clinical practice guidelines recommend that SCH should be
treated at TSH levels over 10 mIU/L [63]. However, anti-
depressant therapy augmentation with thyroid hormones
remains controversial, with several studies reaching conflict-
ing conclusions [64].

The possible mechanism of HPT axis-based antidepres-
sant treatment is a field of research based on either the
peripheral modulation of endocrine systems or the central
effects of hormones on non-endocrine cerebral circuitry
[3]. Metabolic dysfunction of cerebral neurons has been
hypothesized as a vulnerability coefficient for MDD. In this
context, effects of thyroid hormones on cellular metabolism
could contribute to the recession of MDD [65]. Neverthe-
less, although hypothyroidism is associated with MDD’s
severity and its psychopathologic features, it seems that it
is not linked strongly to antidepressant treatment response
[66]. The effectiveness of thyroid hormone adjunctive ther-
apy to other categories of antidepressant agents other than
TCAs and SSRIs is to date not extensively documented.

T3 stimulates neurogenesis and cellular metabolism. T3
monotherapy or its combination with fluoxetine possibly
modulates gene transcription, resulting in changes in mRNA
coding for 5-HT1A and 5-HT1B receptors [67]. It is also
thought to directly act as a neurotransmitter. Type 1 deodi-
nase (DIO1) is one of the enzymes assisting the conversion
of T4 to T3. Genetic polymorphisms in DIOI may help in
discriminating potential responders to T3 augmentation [68].

Add-on T3 administration at doses smaller than the
endogenous 24-h production is reported to be effective,
but it increases the risk of clinical hyperthyroidism [6, 69].
T3 augmentation responders, who are within the euthyroid
range, tend to have (prior to any antidepressant treatment)
higher levels of T4 and free thyroxine index (FTTI) and lower
levels of TSH compared to non-responders [70]. T3 adjuvant
personalized therapeutic strategies could, therefore, be effec-
tive, particularly in patients with depression and elevated
T4 and serum FTI levels before the onset of antidepressant
therapy. Adding T3 to treatment as usual in MDD seems to
have some effect in TRD [69, 71]. Moreover, T3 seems to
be superior to T4 in TRD [72].

T4 has also been proposed as an adjunctive therapy in
depressed patients with SCH and/or autoimmune thyroidi-
tis, and as substitution therapy in patients who take lithium
[73]. The current evidence is, however, that T4 add-on in
TRD might be less effective than T3 [69]. Enhancement of

antidepressant therapy with T4 in patients with SCH remains
largely undocumented [1].

It has been postulated that both T3 and T4 mediate sero-
toninergic effects, most probably through desensitization
of the 5-HT1A autoreceptor [22]. T3 plus T4 combination
therapy is more effective than T4 monotherapy for the treat-
ment of persistent hypothyroidism, found in approximately
5-10% of patients. This effect is mainly attributed to two
polymorphisms in DIO2 and monocarboxylate transporter
10 (MCT10) genes [74].

Interestingly, a recent meta-analysis found that there is
not sufficient evidence to support the enhancement of anti-
depressant therapy with adjunctive thyroid hormones in
TRD [64]. Moreover, there was no improvement in maternal
depressive symptomatology with the addition of prenatal T4
replacement therapy [75].

Evidence of the clinical effectiveness of add-on thyroid
hormone in depression therefore leads to the possibility that
SCH may not constitute a direct cause of unipolar depres-
sion [76].

The effect of antidepressants on thyroid
function

Various antidepressants have different effects on serum thy-
roid hormone levels in patients with MDD, this differential
result possibly being attributable to the specific mechanism
of action of each antidepressant [77]. It has been reported
that thyroid dysregulation is frequent in patients with bipolar
disorder regardless of which pharmacological agent is used
in their treatment [78], and that tricyclic antidepressants
(e.g., desipramine) “normalize” thyroid axis dysregulation
often present in depression [79]. Escitalopram may cause
transient SCH [80]. An association between decline in T3
levels and response to fluoxetine has also been reported, but
fluoxetine has not been significantly related to thyroid func-
tion dysregulation in perimenopausal women with depres-
sion [81]. Regarding the effect of SSRIs on thyroid function,
a recent meta-analysis providing preliminary evidence con-
cluded that it possibly concerned an inhibitory mechanism
[82].

Moreover, there is not to date sufficient evidence to sup-
port an improvement of thyroid function following effec-
tive treatment with antidepressants. FT3 levels have been
shown to be higher in responders to antidepressant medica-
tion compared to poor responders [15]. This was, however,
not true for FT4, TSH, and TBII levels in the same patients
[15]. Furthermore, there is a recent report linking venlafax-
ine treatment outcome with NR3C2 gene polymorphisms
and increased TSH concentrations [83], while BDNF serum
levels, known to decrease during depression [84, 85], have
been shown to climb back to normal levels in the brain with
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effective antidepressant (fluoxetine and agomelatine) treat-
ment [85]. Hence, the connection between BDNF and TSH
levels in patients with MDD seems a promising research
field.

Conclusions

SCH is commonly comorbid with MDD, especially in
females. In MDD, SCH affects severity, resistance to treat-
ment, psychotic phenomenology, and somatic symptoms.
On the other hand, depression is known to affect thyroid
function, mediating mild elevations in thyroid hormone lev-
els, blunting of the TSH response to TRH stimulation, and
frequent absence of the nocturnal surge of TSH. However,
thyroid function in patients with MDD fluctuates within
the reference range, and mild thyroid dysfunction does not
seem to influence the therapeutic effects of antidepressant
agents. MDD is likely to induce activation of autoimmune
processes, leading to a predisposition to autoimmune thy-
roiditis and, subsequently, to thyroid dysfunction. A reverse
hypothesis proposes that a state of local cerebral hypothy-
roidism with normal peripheral thyroid hormone concentra-
tions (“brain hypothyroidism’) could be one cause of MDD,
among others. Moreover, variations of the DIO1 gene might
represent a possible link between thyroid dysfunction and
MDD.

MDD is often comorbid with autoimmune thyroiditis,
indicating either that MDD may be an autoimmune disorder
or that it may cause modifications to the immune system.
Furthermore, microsomal antibodies are related to atypical
depressive features in late pregnancy-postpartum depression.
High levels of peroxidase antibodies and lower levels of T4
have been associated with the development of depression in
women in the premenopausal period. Decreased levels of
BDNF and 5-HT due to elevated TPOAbs might be related
to postpartum depression, but the relevant evidence is sparse
and, additionally, the relationship between BDNF levels and
TSH in patients with MDD is also not yet clear.

Although SCH is associated with the severity of MDD
and its psychopathology, it does not seem to be linked to
antidepressant treatment response. Various antidepressants
have different effects on serum thyroid hormone levels in
patients with MDD, and this differential result is likely to
be attributable to the specific mechanism of action of each
agent. While evidence supporting antidepressant treatment
augmentation with add-on thyroid hormones for treatment-
resistant unipolar depression is insufficient, it is possibly
beneficial for improving the cognitive deficits associated
with MDD. L-thyroxine replacement therapy seems to be
effective in addressing depressive symptoms in SCH, but
augmentation of antidepressant therapy with L-thyroxine
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remains controversial. According to the current evidence,
levothyroxine use among depressed patients with SCH
should be individualized.

The relationship between SCH and MDD remains thus
far controversial. Lifetime rates of depression are signif-
icantly higher in those who meet the criteria for SCH,
and SCH may cause a decrease in the threshold for the
emergence of MDD symptoms. Improvement of clinical or
subclinical thyroid dysfunction following successful anti-
depressant therapy needs further study with large well-
designed longitudinal studies.
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