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ABSTRACT

Background: A higher incidence of depression, anxiety, and stress
was found in patients with hyperthyroidism compared with the
general population and patients with nontoxic nodular goiter. It is
not clear whether the mental symptoms are related to increased
levels of thyroid hormones or thyroid autoimmunity.

Methods: In a cross-sectional study, surgical candidates with
hyperthyroidism or euthyroid benign nodular goiter completed a
general questionnaire on sociodemographic data, comorbidities,
and laboratory findings related to the thyroid disease and the
Depression, Anxiety and Stress Scale questionnaire (DASS).

Main findings: Out of all the examined patients (n = 40), 85%, 65%,
and 85% of them had depression, anxiety, and stress scores within
the normal range. The euthyroid patients had significantly higher
scores on the depression (p = 0.013) and stress (p = 0.005) subscales
in comparison with the hyperthyroid patients. Compared with
males, females had significantly higher scores on the depression (p
= 0.046) and anxiety (p = 0.005) subscales. There was no significant
relationship between the level of formal education and DASS
subscale scores.

Principal conclusion: A small share of the surgical candidates
examined for strumectomy had elevated levels of depression or
stress. Compared with the hyperthyroid patients, the euthyroid
patients showed higher levels of depression and stress. Females had
higher levels of depression and anxiety in comparison with males.
The levels of examined negative emotional states were not related
to the formal education levels of patients.
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INTRODUCTION

Depression and anxiety are often found in
patients with chronic diseases, including those
with thyroid dysfunction (1). Compared with
the general population and patients with other
chronic thyroid diseases, an increased
prevalence of depression and anxiety has been
identified in hyperthyroidism (1-6). It is not
clear to what extent depression and anxiety are
related to chronic disease per se, or uniquely to
hyperthyroidism. In some patients with
hyperthyroidism, symptoms of depression and
anxiety resolved after thyroid-suppressive
treatment, indicating that elevated thyroid
hormone levels contribute to depression and
anxiety (6, 7). With regard to the monoamine
hypothesis, it is important to mention that
trilodothyronine (T3) controls the levels and
actions of serotonin (8) and noradrenaline (9).
Decreased serotonin and noradrenaline
concentrations are associated with depression
and anxiety, and decreased T3 concentrations
can also cause depressive and anxiety
disorders (2). A meta-analysis by Aronson et
al. showed that the addition of T3 to therapy
with tricyclic antidepressants was successful in
25% of cases with refractory depression (10).
The action of T3 resulted in increased levels of
serotonin and noradrenaline.

During depression, a decrease in serotonin
concentration in the brain stimulates the
release of thyrotropin-releasing hormone
(TRH) from the hypothalamus. TRH is thought
to be inhibited by serotonin, resulting in the
release of thyroid-stimulating hormone (TSH)
from the pituitary gland and the consequent
synthesis of thyroxine (T4) and T3 in the
thyroid gland. It is known that in depressed
patients without thyroid disease, free
thyroxine (FT4) concentrations reach the upper
limits and decrease to normal values when
depressive symptoms improve (8). However,
in some patients, mental symptoms persist
despite  thyroid-suppressive = medication,
indicating that depression and anxiety may be
related to other aspects of hyperthyroidism,

65

such as thyroid autoimmunity (7, 11). Up to
one third of such patients cannot return to full-
time work, which indicates the need to
consider psychological help in patients with
hyperthyroidism (11).

The aim of this study was to determine and
compare the levels of depression, anxiety, and
stress in patients with hyperthyroidism and
those with euthyroid nodular benign goiter.

PARTICIPANTS AND METHODS

Participants

The ethics committee of the University Clinical
Hospital in Mostar gave consent for the
research (Reg. No. 1280/23, March 3, 2023).
The participants were surgical candidates for
strumectomy who were admitted to the
Department of Otorhinolaryngology of the
University Clinical Hospital in Mostar from
July 1, 2023 to May 31, 2024. The
hyperthyroidism group comprised patients
with hyperthyroidism, including diffuse toxic
goiter (Graves’ disease) or toxic multinodular
goiter (Plummer’s disease) or toxic adenoma,
refractory to medical treatment. The euthyroid
group included patients with euthyroid benign
nodular goiter requiring surgical treatment.
The additional inclusion criteria were the
participant’s informed consent and properly
completed questionnaires. The exclusion
criteria were Hashimoto’s disease, subclinical
hyperthyroidism, hypothyroidism, malignant
disease of the thyroid or other organs, Graves’
ophthalmopathy, inflammation of the thyroid
gland, previously established mental illness,
the absence of patient consent to participate in

research, and incompletely filled
questionnaires.
Methods

The general questionnaire on  socio-
demographic data, comorbid diseases, and
laboratory findings related to thyroid diseases
was created by the last author. The section on
laboratory findings was completed by a
doctor.
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The Depression, Anxiety and Stress Scale
(DASS)

The DASS is a 42-item scale designed for
measuring three related negative emotional
states of depression, anxiety, and
tension/stress  (12). DASS-Depression (14
items) focuses on reports of low mood,
motivation, and self-esteem, while DASS-
Anxiety (14 items) concentrates on
physiological arousal, perceived panic, and
fear, and DASS-Stress (14 items) relates to
tension and irritability. For each of the 42
items, the respondent chooses one of the four
offered answers that can be applied to
her/him during the past week (from 0 = does
not apply to me at all to 3 = can apply to me
often or most of the time). For each subscale,
the possible range of points is from 0 to 42.
Higher scores on each subscale indicate an
increasing severity of depression, anxiety, or
stress (12). In this study, the adapted Croatian
version of the questionnaire was used. Its
internal consistency, calculated as Cronbach’s
a, was quite high: 0.87 for depression, 0.91 for
anxiety, and 0.82 for the stress subscale (13).
The DASS scale represents a reliable and valid
measure for the assessment of unpleasant
emotional states in clinical and non-clinical
samples.

Study design

The collected data were used as follows:

1. The levels of depression, anxiety, and stress
in the whole study group were determined.

2. The hyperthyroidism and euthyroid groups
were compared according to the DASS scores
on the depression, anxiety, and stress
subscales.

3. The relationships between the level of
education (measured as years of formal
education received) and the DASS scores were
examined.

Statistical analysis

The normality of the distribution was tested
with the Kolmogorov-Smirnov test. With
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respect to the distribution and number of
compared samples, comparisons of the DASS
scores were conducted using the Student’s t-
test. Correlations between the DASS scores
and the years of formal education were
examined with the Pearson’s correlation
coefficient. P-values <0.05 were regarded as
being statistically significant. All statistical
analyses were performed utilizing SPSS for
Windows (Version 13.0; SPSS Inc., Chicago, IL,
USA).

RESULTS

During the study period, 72 patients
underwent thyroid surgery. Among these, 32
did not meet the inclusion or exclusion criteria.
Therefore, 40 patients were included in the
statistical analysis. Their mean age was 55
years (54.60 £ 10.65; X £ SD). In the whole
study group, the patients’ ages ranged from 38
to 84 years. The majority of the patients were
in the fifth, sixth, and seventh decades of age.
There were six (15%) men and 34 (85%)
women, with 10 patients in the
hyperthyroidism group and 30 patients in the
euthyroidism one. The sociodemographic
characteristics of both groups are shown in
Table 1. In the hyperthyroid group, 40% of
patients reported no negative impact of their
thyroid disease on the quality of their
everyday life during the last four weeks, while
the share of such patients in the euthyroid
group was 33% (Table 1).

The levels of examined negative states are
presented in Table 2. In the whole examined
group, the majority of patients had scores
within normal ranges. The shares of the
patients within the normal range on the
depression, anxiety, and stress subscales were
85%, 65%, and 85%, respectively. It is worth
noting that all hyperthyroid patients had
scores within normal ranges on the depression
and stress subscales.
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Table 1. Sociodemographic characteristics of surgical candidates with hyperthyroidism or euthyroid benign

nodular goiter

Characteristic Hyperthyroidism group  Euthyroidism group
Age (X +SD) 59.60 + 17.03 52.93+7.14
Age range (min—max) 38-84 42-66
Male /female 2/8 4/26
Level of formal education:
Primary/secondary/higher/high 0/6/4/0 4/18/2/6
Living:
Alone/with partner, family 6/4 0/30
Negative impact (subjective) of my thyroid disease on the
quality of my daily life during the last 4 weeks: 4/2/0/2/2 10/12/6/2/0
Not at all/a little/somewhat, moderately/fairly/very much
Table 2. The levels of depression, anxiety, and stress in patients who underwent strumectomy

Whole study Hyperthyroidism Euthyroidism

group group group

The score classification *
Depression:
Normal range/mild/moderate/severe/ extremely 34/4/0/2/0 10/0/0/0/0/0 24/4/0/2/0/0
severe
Anxiety:
Normal range/mild/moderate/severe/ extremely 26/2/12/0/0 8/0/2/0/0/0 18/2/10/0/0/0
severe
Stress:
Normal range/mild/moderate/severe/ extremely 34/2/2/2/0 10/0/0/0/0/0 24/2/2/2/0/0

SCvere

*Measured with the Depression, Anxiety and Stress Scale

Table 3. Comparison of the hyperthyroidism group and the euthyroidism group according to the scores of the

Depression, Anxiety and Stress Scale

Subgroup n X SD t* p
DASS Hyperthyroid 10 1.80 2.04 154 0013
Depression ¥ Euthyroid 30 487 625 ]
DASS Hyperthyroid 10 6.00 2.75
Anxiety Euthyroid 30 6.60 5.17 0.350.726
DASS Hyperthyroid 10 5.40 1.71
Stress T Euthyroid 30 933 7.28 168 0.005

* Student’s t-test

+ Measured with the Depression, Anxiety and Stress Scale (theoretical possible range of scores was from 0 to 42)

The comparisons of the two examined groups
in terms of DASS scores are shown in Table 3.
The had
significant higher scores on the depression and

euthyroid patients statistically

stress subscales in comparison with the
hyperthyroid patients. Compared to males,
females had statistically significant higher
scores on the depression (t = 1.88, p = 0.046)
and anxiety (t =2.99, p = 0.005) subscales.

There were no significant correlations between
the level of education (measured as years of
formal education received) and the depression
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(r =-0.047; p = 0.772), anxiety (r = 0.039; p =
0.11), and stress (r = -0.205; p = 0.204) subscale
scores.

DISCUSSION

This research was motivated by studies
indicating that a large share of patients with
with
hyperthyroidism, suffer from higher levels of

thyroid disease, particularly those

negative emotional states, primarily

depression and anxiety (1-11). However, the
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results of the current study demonstrated that
the majority of the examined patients did not
show the expected high prevalence and
severity of disability related to depression and
stress. Surprisingly, significantly higher levels
of depression and stress were found in the
euthyroid patients in comparison to the
hyperthyroid ones. As many as 40% of the
hyperthyroid patients reported no negative
impact of thyroid disease on the quality of
their daily life during the last four weeks. All
hyperthyroid patients had scores within a
normal range on the depression and stress
subscale, while 80% of them had scores within
a normal range on the anxiety subscale.
Although the results of research on the
association between subclinical
hypothyroidism and depressive symptoms are
contradictory, it was demonstrated that mood
changes and depressive symptoms are a
common reason why general practitioners in
England prescribe levothyroxine to patients
with subclinical hypothyroidism (14). For this
reason, Wildisen et al. (15) conducted a
systematic review of the literature on the
association  between subclinical thyroid
dysfunction and depressive symptoms. They
found no significant difference in the
occurrence of depressive symptoms between
euthyroid subjects, on the one hand, and
patients with subclinical hypothyroidism or
subclinical hyperthyroidism on the other.

Bode et al. (16) conducted a systematic review
and meta-analysis of 15 studies on the
association of subclinical or manifest
hyperthyroidism with clinical depression.
They noted that, in comparison with euthyroid
subjects, patients with hyperthyroidism as a
whole have a higher chance of receiving a
diagnosis of clinical depression. Furthermore,
the association with depression was
significantly lower in patients with subclinical
hyperthyroidism compared to those with
manifest hyperparathyroidism. This gradient
in the magnitude of the association between
the two degrees of hyperthyroidism, as well as
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the absence of a relation in subclinical
hyperthyroidism in Wildisen’s work (15),
suggests that it is not autoimmunity that
primarily drives the connection, but rather an
increase in thyroid hormone levels. This
suggests a possible biological link between
hyperthyroidism and depression. Differences
in the association between women and men
have not been established (16).

In a cross-sectional study conducted in
Denmark, Bové et al. (4) evaluated the
prevalence of depression and anxiety in
patients with Graves’ disease and those with
nodular goiter. The Hospital Anxiety and
Depression Scale (HADS) questionnaire was
used. Depression and anxiety symptoms were
more severe in patients with Graves’ disease in
comparison to those with nodular goiter. More
severe symptoms of depression and anxiety
were associated with the presence of
comorbidities, while the severity of anxiety
symptoms increased with the longer duration
of Graves’ disease. No significant relationship
between the levels of free T4 and anti-thyroid
antibodies (TPOAb, TRAb) and the severity of
depression and anxiety symptoms in patients
with Graves’ disease was found, indicating
that thyroid function and autoimmune
background were not related to the
development of depression and anxiety (4).
Demet et al. (5) explored symptoms of
depression and anxiety in patients with
untreated hyperthyroidism. In comparison
with the euthyroid subjects, the scores of the
Hamilton Depression Rating Scale (HAM-D)
and Hamilton Anxiety Rating Scale (HAM-A)
were significantly higher in the
hyperthyroidism group, but there was no
difference in Hospital Anxiety and Depression
Scale scores. A study conducted in India (7)
reported that patients with hyperthyroidism
suffered from moderate or severe anxiety and
depression in 40.5% and 50.6% of cases,
respectively. Treatment of hyperthyroidism
resulted in the improvement of depression and
anxiety symptoms, but a significant share of

(1]
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patients still had psychiatric symptoms after
achieving euthyroidism.

Marian et al. (17) presented hyperthyroidism
as a cause of depression and psychosis. They
stated that thyroid diseases should be
considered in the differential diagnosis in
patients with depression and psychosis. Early
initiation of endocrinological treatment can
significantly improve mental symptoms. In
some cases, in addition to thyroid disease
treatment, psychiatric treatment is also
necessary. More radical options such as
thyroidectomy may also be considered (17).

In a study conducted in India, Shoib et al. (18)
compared the incidence of depression and
anxiety between hyperthyroid and euthyroid
patients. On the basis of the Mini-International
Neuropsychiatric Interview (MINI), HAM-D,
and HAM-A, a higher incidence of depression,
agoraphobia, anxiety, and suicidal thoughts, as
well as panic attacks, was revealed in
hyperthyroid patients. Mental symptoms
improved in many cases after endocrinological
treatment. It is believed that timely treatment
can significantly improve the quality of life of
these patients (18). Fukao et al. (2) stated that
“psychosomatic approaches including
antipsychotic drugs and psychotherapies
based on the bio-psycho-social medical model
are thought to be useful” in Graves’ disease
patients with mental symptoms as well as
hyperthyroidism.

Using the Four-Dimensional Symptom
Questionnaire, a case control study by Stanic et
al. (1) explored the incidence of psychosomatic
symptoms in patients with thyroid diseases. In
comparison  with  healthy subjects, a
significantly higher incidence of distress,
depression, and anxiety in patients with
thyroid diseases was identified. Furthermore,
thyroid patients exhibited significantly more
severe  somatization symptoms, which
augmented the worsening of their health.
Within the group of patients with thyroid
diseases, although psychosomatic symptoms
were most prominent in patients with
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hyperthyroidism, a statistically significant
difference in symptom severity between
examined thyroid disorders was not found.
When single thyroid disorders were compared
with the healthy
hyperthyroidism showed a significantly higher

subjects, only

severity of all four examined psychosomatic
symptoms (1).
The possible connection between
hyperthyroidism and mental health conditions
was also investigated in the pediatric
population. In a retrospective study of the
health database of insured members of the
United States military between the ages of 10
and 18 in the period from 2008 to 2016, Zader
et al. (19) found 2480 subjects with
hyperthyroidism. Most of these patients were
between the ages of 16 and 18, with the
majority being women (76%). The prevalence
of hyperthyroidism in the examined period
was 0.95 per 1,000 insured persons. In most
cases, the diagnosis of mental health disorders
was established before the diagnosis of
hyperthyroidism.

A statistically significantly higher incidence of
depression, anxiety, attention deficit
hyperactivity ~ disorder, and adjustment
disorders, as well as bipolar disorder and
suicidal thoughts, in addition to self-harm
and/or suicide attempts, was identified in
patients with hyperthyroidism compared to
subjects with normal thyroid function. The
nature of this connection is not clear.
Symptoms of hyperthyroidism and depression
can overlap because hyperthyroidism and
depression can cause similar symptoms, such
as a loss of appetite and sleep disturbances.
The authors recommend that doctors should
check thyroid function in patients with
positive screening results for depression,
anxiety, or other mental disorders.
Furthermore, given that their results indicate
an increased risk of suicide in the examined
patients with hyperthyroidism, they suggest
future research to determine the most effective
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screening tool for recognizing mental state
disorders in hyperthyroid patients (19).

When interpreting the current results, it is
important to remember that the DASS is not
designed to substitute for a complete
psychological evaluation. Utilizing DASS
scores to solely verify distinct mood disorders
such as depression is not recommended (12).
An individual DASS severity rating reflects
how far scores are located from average
population scores obtained from large,
relatively diverse samples; the more distant
the score is from the population average, the
more intense the symptoms. Patients with
DASS scores indicating serious symptoms of
depression, anxiety, or stress should be
referred to a skilled practitioner with
experience in dealing with mood disturbances
(12).

Other factors limiting the strength and
generalization of the current findings were the
small share of males in comparison with
females and the limited study sample size,
particularly in the hyperthyroid group.
Therefore, these findings are considered
preliminary. The current research will be
continued until a larger adequate sample size
is obtained. It is plausible to assume that every
disease and hospitalization, particularly
surgical admission, can elevate levels of
negative emotional states. Therefore, further
research on depression, anxiety, and stress
levels in all patients admitted to the University
Hospital in Mostar, irrespective of underlying
pathology, is recommended. Then, these
findings in a general inpatient population can
be compared with those in patients with a
particular disease, for example surgical
candidates with thyroid disease.

CONCLUSION

A small share of the examined surgical
candidates for strumectomy had elevated
levels of depression or stress. Compared with
the hyperthyroid patients, the euthyroid
patients showed higher levels of depression
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and stress. Females had higher levels of
depression and anxiety in comparison with
males. The levels of examined negative
emotional states were not related to the formal
education levels of patients.
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