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ABSTRACT: Thyroid pathology is characterized by abnormal values of thyroid hormones that can affect the brain 
and can lead to cognitive impairment (attention, memory, mood), depression and anxiety. The aim of the study is to 
evaluate the association between the cognitive disorders and thyroid disease and the link between thyroid hormone 
levels FT4 and TSH in depression and anxiety. We included 130 individuals from Endocrinology Clinic of Craiova, 
over a period of 6 years (2014-2020), none of whom was taking thyroid medication and antidepressants. The most 
important symptom found in thyroid pathology is depression, which occurs in those with long-lasting illness. We 
obtained that 45.38% of the cases were diagnosed with depression and 46.92% with anxiety. Depressive symptoms 
were assessed with Hamilton scale and anxiety symptoms with the Beck scale. Regarding the impaired cognitive 
function, we found it in 34.7% of cases of hypothyroidism (loss of memory / lack of concentration) and for the cases 
with hyperthyroidism, we found changes in 51,42%. 
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Introduction 
Thyroid pathology is characterized by 

abnormal values of thyroid hormones that can 
affect the brain and can lead to cognitive 
impairment (attention, memory, mood), 
depression and anxiety [1]. 

Thyroid hormones play a very important role 
in the whole body, especially in the brain, where 
thyroid hormone receptors are found. 
Thyrotropin and thyroliberin, are involved in 
neuronal synapses, enhancing synaptic 
transmission through direct effect, 
neuromodulator, and indirectly through 
catecholamines [2]. 

A particular importance is the diagnosis of 
disthyroidism started with psychiatric disorders 
or which aggravates an already existing 
psychiatric pathology. The frequency of 
hyper/hypothyroidism among patients with 
psychiatric pathology is increasing, it is a reason 
to study them together [3]. 

Among the most common symptoms in 
hyperthyroidism are emotional lability, loss of 
memory, impaired intellect, mood alterations, 
concentration disorders, panic attacks, loss of 
concentration capacity, agitation, psychosis [1]. 

Clinical hypothyroidism is characterized by 
levels of Thyroid-stimulating hormone (TSH) 
and low levels of Thyroxine (T4) and 
Triiodothyronine (T3). There are certain changes 
in cognitive alibies in hypothyroid patients like 
memory, anxiety, executive function, attention 
as well as depression [4].  

The most important symptom found in 
thyroid pathology is depression, which occurs in 
those with long-lasting illness. Its characteristics 
are apathy and lethargy and it is also called 
apathetic thyrotoxicosis [5]. 

The basis for the development of depression 
in autoimmune thyroiditis is a 
pathophysiological mechanisms very well 
known, immune dysregulation [3]. 

The mechanism of depression appears to be 
autoimmune, whether we are talking about 
dysthyroidism or euthyroidism [4]. 

Also genes encoding certain neuronal 
components and neurotrophins are altered by 
thyroid hormones [5]. 

Thyroid pathology is characterized by 
abnormal values of thyroid hormones that can 
affect the brain and can lead to cognitive 
impairment (attention, memory, mood), 
depression and anxiety [6,7]. 
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The severity of clinical symptoms in thyroid 
pathology appears to be related to the age of the 
patient, the duration of the disease and the 
patient’s individual susceptibility to thyroid 
hormones [8]. 

The Aim of the Study is to find out if 
there is an association between the cognitive 
disorders and thyroid disease and the link 
between thyroid hormone levels FT4 and TSH in 
depression and anxiety. 

Materials and Methods 
Subjects 

We included 130 individuals from 
Endocrinology Clinic of Craiova, over a period 
of 6 years (2014-2020).  

Our patients weren`t treated for depression or 
thyroid diseases. We observed the values of 
Thyrotropin (TSH), free thyroxine (FT4), 
antibodies against thyroperoxidase (TPOAb) and 
TG (TGAb) for every patient. 

The approval and informed consent have 
been obtained, from each participant. For the 
conduct of the study we used the principles of 
the Declaration of Helsinki 

Assessment of depression and anxiety 
Depressive symptoms were assessed with 

Hamilton scale and anxiety symptoms with the 
Beck scale. 

The Hamilton Depression Rating Scale is a 
questionnaire used to diagnose the severity of 
depression and it is also helpful to evaluate the 
recovery process. 

This Scale use 17 to 21 items, depending of 
the type and the severity of depression, scored 
on 3 to 5 point scale. 

The most important items are: the depressed 
mood, anxiety psychic, agitation, loss of weight, 
feelings of guilty, depersonalization, insomnia, 
compulsive symptoms. 

Interpretation for the 17 items scale is (a er 
total score indicate a more pronounced degree of 
depression): the total score between 
0-7 indicates normal, 8-17 is frequently 
associated with mild depression, also a score 
between 17-25 should be considered moderate 
depression and a score higher than 25 shows us a 
severe depression [9]. 

Beck and his team undertook a sequential 
analysis of the items that could possibly be 
included in this instrument from a table of 
86 items. 

Each item describes a symptom characteristic 
of anxiety and the subject must assess how much 

he is bothered by these symptoms on a scale 
from 0 (not at all) to 3 (very much). 

The variation of the score can be between 
0-63 and the authors provide certain threshold 
scores to assess the severity of anxiety: 
0-9 should be considered normal or lack of 
anxiety; a score between 10-18 is frequently 
associated with mild to moderate anxiety; also a 
number between 19-29 shows moderate to 
severe anxiety and range 30-63 is severe anxiety 
[10]. 

Biochemical and Hormone Assays 
Hormonal and antithyroid antibody  

dosages were performed using the 
electrochemoluminescence method (ECLIA). 

The limits of the hormonal and antibodies 
values are: for TSH values, between 
0.4-4.0mIU/ml; for FT4 the normal value is 
between 0.89-1.76ng/dl; also TPOAb must be 
under 35 IU/ml and TGAb (age<20 years) 
>115UI/mL. 

Through patients with subclinical thyroid 
dysfunction we understand those patients who 
had FT4 values within normal limits, in 
association with the presence of normal TSH 
values (in cases with subclinical 
hypothyroidism) or low (present in subclinical 
hyperthyroidism). 

Statistical analysis 
The results of the study were analyzed with 

the SPSS statistical program. 
We used the standard deviation to find out 

the variation of the data compared to the mean 
value. 

According to this deviation, a difference of 
plus or minus 1 from it will include 68.2% of the 
total parameters analyzed. 

The median was found to be the sum of the 
patchy distributed values. P's value is considered 
to be statistically significant when it is <0.05. 

Results 
We enrolled 130 cases in the study, 50 with 

hypothyroidism and 80 with hyperthyroidism. 
(Figure 1). 

Gender distribution indicates a predominance 
of female patients in the studied group. 

For thyroid pathology, a very percentage of 
female patients is observed 86.92% (113 cases 
out of 130), respectively 13.07% men (17 cases). 

From the analysis of the environment of 
origin of the patients analyzed, we note that they 
come mainly from urban areas. 
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Thus, it is concluded that 111 out of 
130 patients with thyroid impairment come from 
urban areas (totaling 85.35%). 
Table 1. The descriptive analysis of TSH and FT4 

values. 

Statistic Age FT4 
(pmol/l) 

TSH 
(mUI/ml) 

No. of 
observations 130 130 130 

Minimum 19,00 2,00 0,01 
1st Quartile 30,00 9,55 0,17 

Median 38,00 24,85 0,22 
3rd Quartile 51,00 29,00 4,98 
Maximum 72,00 50,20 9,00 

Mean 40,95 22,50 2,24 
Variance (n-1) 173,84 172,83 7,44 

Standard 
deviation (n-1) 13,18 13,15 2,73 
 

Mean of TSH values for our patients was 
2,24±2,73 and for FT4 was 22,5±13,15. 

The mean age was in our study 40,95±13,18 
(Table 1). 

Less than half of the study group for patients 
with thyroid pathology had elevated levels of 
TSH (50 cases out of 130 cases with thyroid 
pathology, amounting to approximately 40%). 

It is also noted that only 2 and 3 cases 
identified increased levels of ATPO and ATG. 

In our study emotional lability had the 
highest percentage (74 cases, 56.92%) and 
anxiety (46.92%-totaling 61 cases). 

These are followed, at a short distance from 
depression (59 cases-45.38%), paresthesia 

(56 cases 43.07%) and memory loss (46 cases 
35.6%) 

The least common manifestation is headache 
in these patients (35.38%-42 cases) (Figure 1). 

 

 

Figure 1. The distribution of cases for patients 
with thyroid pathology, depending on the 

presented symptoms. 

After using Hamilton and Beck Scales, we 
obtained the following results: for depression-71 
patients were normal, 38 with mild depression, 
13 with moderate depression and 8 patients with 
severe depression. 

For anxiety, we identified 87 patients which 
were normal, 28 with mild to moderate anxiety, 
9 with moderate to severe anxiety and 6 with 
severe anxiety. 

 

 

Figure 2. Neuropsychiatric symptoms of hyper/hypothyroidism. 
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For the patients with hyporthyroidism form 
this study group was clearly dominated, equally, 
by the depression and headache (31 cases out of 
50, representing 62%). These were followed by 
the memory loss/lack of concentration in 
17 cases (4%) and anxiety in 2 cases (4%). 

Regarding the hyperhyroidism, the dominant 
clinical feature was anxiety (24 cases out of 80-
representing 30%), followed by memory 
loss/lack of concentration (19 cases-23,75%), 
depression and headache (15 cases each-
18.75%) (Figure 2). 

 

Figure 3. The distribution of cases with 
hyperthyroidism, depending on the clinical 

picture. 

In our study, 56% of cases had subclinical 
hyperthyroidism and only 44% overt 
hyperthyroidism (Figure 3). 

We analyzed in patients with overt and 
subclinical hypertyroidism anxiety, depression 
and concentration/memory disorders. 

 

Figure 4. The distribution of anxiety in 
overt/subclinical hyperthyroidism. 

From all cases of subclinical 
hyperthyroidism, 6.67% of patients presented 
anxiety. 

For the patients with overt hyperthyroidism, 
we found that it was present in 65.71%. 

The difference on anxiety was statistically 
significant (p<0.0001) (Figure 4). 

 

Figure 5. Depression as a symptom in 
overt/subclinical hyperthyroidism. 

Of the 45 cases with subclinical 
hyperthyroidism, 6.67% presented depression 
and of the 35 cases with overt hyperthyroidism, 
40% had depression. 

The difference is statistically significant. 
(p<0.0184) (Figure 5). 

 

Figure 6. Memory loss/ lack of concentration in 
Hyperthyroidism. 

Memory loss/lack of concentration affected 
51.43% from 35 cases with overt 
hyperthyroidism and 6.67% from 45 cases with 
subclinical hyperthyroidism. 

The difference is statistically significant 
(p<0.0028) (Figure 6). 

From the 50 cases with hypothyroidism, 
30 were overt and 20 were subclinical  
(Figure 7). 

 

Figure 7. The distribution of cases with 
hypothyroidism, depending on the clinical picture. 
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Figure 8. The distribution of neuro-psychiatric 
manifestations in patients with hypothyroidism. 

The distribution of neuro-psychiatric 
manifestations in patients with hypothyroidism 
shows a predominance of depression and 
memory loss, with a small number of cases with 
anxiety (Figure 8). 

 

Figure 9. The distribution of anxiety in 
overt/subclinical hypothyroidism. 

We found 1 case each of anxiety (Figure 9) 
and 15 cases (43%) of memory loss/lack of 
concentration in overt hypothyroidism (Figure 
10), versus 3 cases each (20%) in subclinical 
hypothyroidism. 

The difference is statistically significant, both 
for anxiety (p<0.0021) and memory loss 
(p<0,009). 

 

Figure 10. Loss memory/lack of concentration in 
hypothyroidism. 

 

Figure 11. Distribution of depression in 
Hypothyroidism. 

In our study, we identified 28 cases of 
depression (80%) in overt hypothyroidism, 
versus 3 cases (20%) in subclinical 
hypothyroidism patients (Figure 11). 

The difference is statistically significant 
(p<0.0034). 

Discussion 
The connection between the thyroid function 

and mood is well known for years [11]. 
Some authors even recognize the link 

between thyroid diseases and psychiatric 
pathology like anxiety, depression or abnormal 
cognitive function [12,13,14]. 

Others consider thyroid hormones a routine 
check for every patient with psychiatric 
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of concentration. 
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P values were statistically significant each 
time. 

Also, we observed patients with subclinical 
hypothyroidism and we found that 20% had 
anxiety and same for depression and memory 
loss/lack of concentration. 

For those with overt clinical picture, 43% had 
anxiety and memory loss/lack of concentration, 
80% depression. 

P value was statistically significant each 
time. 

Another study by Bahls S-C and de Carvalho 
G.A. confirms the laboratory changes in patients 
with hypotalamus-pituitary-thyroid axis 
abnormalities. 

They notified that the patients diagnosed with 
depression had er T4 levels and that the response 
of TSH to TRH was inappropriate for these 
patients [17]. 

Other studies show that depression was 
observed in 64% in patient’s hypothyroidism 
[18,] and in 63% of cases with hyperthyroidism 
[19] plus impaired cognitive function in 37% of 
cases [20]. 

According to the latest studies [21], thyroid 
hormones protect the brain areas involved in 
learning and memory. In a clinical trial by 
Boxtel and collab., they observed that an 
elevated TSH level is linked with an 
inappropriate memory performance [22]. 

Also, Rivas R. and Naranjo J.R. noted that 
the abnormalities in the thyroid gland function 
will lead to changes of behavioral changes, 
memory and neurological changes [13]. 

Regarding the impaired cognitive function, 
we found it in 34.7% of cases of hypothyroidism 
(loss of memory/lack of concentration) and for 
the cases with hyperthyroidism, we found 
changes in 51,42%. 

According to Samuels M., the significant 
changes in cognitive function are improved after 
the patients are diagnosed and receive treatment 
[12]. 

This was proved by a clinical trial from 2006 
[23] which shows that it has been a significant 
improvement of verbal memory after 3 months 
of treatment in patients with hypothyroidism. 

Conclusion 
Hypo and hyperthyroidism occupy a well-

deserved place among endocrinological 
conditions because they are not rare and because 
of their frequent association with symptoms like 
anxiety and depression. 

Regarding patients with anxiety, this may be 
the only one of the symptoms of a subclinical 

disease, but which could have a particular 
impact on the patient. 

For this reason, it is required to evaluate all 
this patients, ensuring that the clinical 
examination is correct and complete. 

Since the time of onset of thyroid disease, 
clinical manifestations are not suggestive for 
diagnosis and patients are referred to 
psychiatric/neurology services, where is 
establishing the symptomatic treatment, we 
considered useful to know these feature deduct 
to guide patients to a endocrinology service for 
etiological treatment. 
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TSH=Thyroid-stimulating hormone; 
T4=thyroxine; 
T3=triiodothyronine; 
TPOAb=antibodies against thyroperoxidase 

(TPOAb); 
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SD=standart deviation; 
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