
© 2021 Author(s). This is an open access article distributed under the Creative Commons
Attribution-NonComercial-No Derivs licence (http://creativecommons.org/licenses/by-nc-nd/3.0/)

Pol J Public Health, Vol. 131 (2021): 35-40 Original Article

Jolanta Herda¹, Piotr okoński¹, agnieszka Parfin¹,  
krystian WdoWiak², Marek kos¹

Thyroid diseases and mental illness together with behavioural  
disorders versus mental illness together with behavioural  

disorders and thyroid diseases

Abstract

Introduction. Numerous authors have undertaken research on the coexistence of mental health disorders and thyroid disease. 
They have not been able to clearly demonstrate which illness came first. 

Aim. The main purpose of this work is to asses the coexistence of thyroid disease with mental health conditions and disorders 
in behaviour. This work is based on a retrospective study and has shown frequent coexistence of thyroid disease with mental 
health or behaviour disorders. 

Material and methods. The research method was a retrospective study carried out on the basis of medical records of patients 
of primary care clinics in the city of Lublin. The criterion for qualifying patients for the study was having a diagnosis, according 
to ICD 10, from at least one of the following groups: thyroid diseases E03-E07, mental health conditions F00-F 99 and behavioral 
disorders R44-R46.

Results. In total, 243 patients were qualified for the study. In this group 193 people are women and the remaining 50 are men. 
Among patients with isolated diseases, 28% of them have only diagnosed thyroid disease; every third patient (30%) has diagnosed 
mental health illness or behavioural disorders. The Fisher test showed a relationship between thyroid diseases and mental health 
conditions including behavioural disorders (p=0.0000). A group of people with hypothyroidism in the course of Hashimoto’s 
disease has been identified. The results of the prevalence of the disease were observed dividing by gender and age. Hashimoto’s 
disease occurs in the group of 15% women and 4% men. Pearson’s Chi2 test showed a relationship between the incidence of 
Hashimoto’s disease and gender (p=0.037). The quota coefficient showed that this relationship is weak (0.13). The disease is 
more common in women.

Conclusions. There is a close relationship between the incidence of thyroid disease and mental health illness, including behav-
ioural disorders. Patients with co-morbidity are significantly more likely to present mental illnesses and disorders. The dominance 
of mental illnesses and disorders is three times higher compared to thyroid diseases.
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which, although is located outside the CNS, is controlled by 
the thyrotropin produced by the pituitary. Numerous authors, 
who have undertaken research in the area of coexistence of 
mental health disorders and thyroid diseases, have not been able 
to clearly demonstrate which of these disorders develops first.

The area of mental health is an important element of both, 
definition of health and health models. The World Health Or-
ganization (WHO) defines mental health as a well-being in 
which an individual realizes his or her abilities, is able to cope 
with a variety of life situations, is able to participate in social 
life and work productively. Mental health is the foundation 
of a person’s well-being and effective functioning in society. 
In this perspective, mental health means much more than just 
lack of mental disorders [1].

Existing data and forecasts on mental health indicate that men-
tal disorders are a serious and growing problem worldwide [2]. De-
pression and alcohol-related disorders are the two most common  
mental disorders in the world. Depression is one of the 20 most 

IntRoduCtIon

As famous as the paintings of Vincent van Gogh in the 
world of art, there are well-known mental health disorders in 
medicine, as a cause why he cut his ear. Phases of peace and 
work, when painting was a therapy for him, were mixed with 
attacks of incorrect behaviour. Despite the constant progress 
in science, the human brain still remains partly a mystery 
to doctors and scientists. In the nerve cells and the connec-
tions between them, our personality, thoughts and feelings 
are contained. However, we rarely realize, how the founda-
tion, on which our awareness is relying, is fragile. Sometimes 
one stressful situation, accident or genetic mutation, invisible 
from the outside, is enough for our behaviour or personality to 
change completely. In this work we want to emphasize the fact 
how complicated are the processes taking place in the central 
nervous system and their comprehensive impact on the entire 
human body. This can be seen in the example of the thyroid, 
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important causes of disability in the world. The disease affects 
120 million people and the number is constantly increasing.

Hashimoto’s disease is a chronic, inflammatory, autoim-
mune thyroid disease [3,4]. It is now considered the most 
common autoimmune disease in the world and also the most 
common cause of hypothyroidism in areas rich in iodine [5,6]. 
Depressive disorders are often associated with Hashimoto’s 
disease, especially in women in the postpartum and peri-par-
tum period [7]. In the group of patients with elevated titer anti-
thyroid autoantibodies, an increased risk of bipolar affective 
disorder with rapid phase change and obsessive-compulsive 
disorder was also described [8-12].

AIM

The main purpose of this work is to assess the coexistence 
of thyroid disease with mental health illness, including behav-
ioural disorders.

Specific objectives: 
1. To assess the prevalence of thyroid diseases or mental 

health illness, including behavioural disorders.
2. Determination of a dominant diagnosis in a common group 

of diagnoses included in the study.
3. Assessment of the relationship between the occurrence of 

thyroid diseases and gender and age; and between the com-
mon occurrence of thyroid diseases and mental health ill-
ness, including behavioural disorders and gender and age.

4. The coexistence of Hashimoto’s disease with mental health 
disorders with behavioural disorders.

5. Hashimoto’s disease depending on gender and age.
6. TSH and FT4 levels depending on gender and age.
7. Other important features of the common course of mental 

health and behavioural disorders and thyroid diseases.

MAtERIAL And MEtHodS

The research method was a retrospective study carried out 
on the basis of medical records of patients of one primary care 
clinics in the city of Lublin. The data was collected in the pe-
riod from IV quarter 2017 to the end of I quarter 2020. At the 
end of March 2020, the total number of patients at the clinic 
was 2061. The most numerous group were young people be-
tween 20 and 39 years of age and constituted almost half of 
all (1026 people); the smallest group were patients over 75 
years of age and there were only 12 of them – data based on 
the report of settlement of health services in basic health care 
confirmed by the National Health Fund.

The criterion for qualifying patients for the study was having 
a diagnosis, according to ICD 10, from at least one of the follow-
ing groups: thyroid diseases E03-E07, mental health conditions 
F00-F99 and behavioral disorders R44-R46. The study group was 
formed by combining all diagnoses into one common range. The 
age of patients was divided into 7 sections: section I from 0 to 10 
years; II – 11 to 21 years; III – 22 to 32 years; IV – 33 to 43 years; 
V – 44 to 54 years; VI – 55 to 65 years; VII – over 65 years. 

There was also performed the analysis of results for levels of 
TSH and FT4 hormones. Laboratory results were evaluated and 
classified into three groups: „standard”, „result below – decreased”, 
„result above – increased”, separately for TSH and FT4. The study 
also identified other coexisting diseases or disorders which occur in 
the studied population. This group includes: obesity, insulin resist-
ance, type 2 diabetes, other endocrine disorders and cancer.

Computer programs were used for statistical analysis of the 
data. Statistica 13.0 PL Statsoft inc. (2017) was used to perform 
statistical analysis and multiple tables and Microsoft Excel 2010 
PL Microsoft Corporation to edit tables. Fisher’s test and Pearson’s 
Chi2 test (if p<0.05 was considered to have a relationship between 
the data) were used to determine the occurrence of the relationship 
between the data. To determine the strength of the data relationship, 
the contingency coefficient and Cramer’s V test were used.

RESuLtS

Out of all the patients at the clinic (2061), thyroid diseases 
occurred in 169 (8.2%), and mental health illness, including be-
havioural disorders, in 174 (8.4%). Therefore, 243 patients were 
qualified for the study. In this group 193 people are women and 
the remaining 50 are men. Due to the place of residence: among 
women 181 of them live in the city and 12 in a village. In the 
group of men 47 live in the city and 3 in a village.

The leading aspect of the study was to indicate a possible 
relationship between the occurrence of thyroid diseases and 
mental health illness, including behavioural disorders. In this 
context, medical records of patients were evaluated in terms of 
individual thyroid diseases or mental health illness, as well as 
cases of their common occurrence. In relation to patients who 
were found to have a common occurrence of the diseases and 
disorders indicated, it was also determined which of them are 
predominant.

Among patients with isolated diseases, 28% of them have 
only diagnosed thyroid disease; every third patient (30%) 
has diagnosed mental health illness or behavioural disorders. 
Whereas 101 people, which accounts for 42% of the surveyed 
population, were diagnosed as having a common occurrence 
of thyroid diseases together with mental health illness, includ-
ing behavioural disorders. The last group is the largest one, so 
it can be concluded that in the studied population the co-occur-
rence of thyroid diseases and mental health illness, including 
behavioural disorders, dominates. Common disorders occur in 
49% of women and 12% of men. A single group of thyroid 
disorders occurs in 78% of women and 36% of men. It can 
therefore be concluded that all these disorders are statistically 
significantly more common in the group of women.

The Fisher test showed a relationship between thyroid dis-
eases and mental health conditions, including behavioural dis-
orders (p=0.0000). The contingency coefficient showed that this 
relationship is rather weak (0.38). In the group of patients with 
co-occurrence of thyroid diseases with mental health illness, 
including behavioural disorders, it was found that 73 patients 
were dominated by mental health disorders (which is 30% of the 
examined group) and in 28 patients thyroid diseases dominate 
(12% of the examined group). In the case of co-occurrence of 
the above mentioned disorders, it was found that mental disor-
ders occur as a dominant diagnosis three times more often.

Relationships between the occurrence of thyroid diseases 
and gender and age were assessed. The Fisher test showed 
the relationship between the incidence of thyroid diseases  
and gender (p=0.0000). The contingency coefficient showed 
that this relation is rather weak (0.35). Pearson’s Chi2 test 
showed a relationship between the incidence of thyroid dis-
ease and the age of patients (p=0.018). The contingency coef-
ficient showed that this relationship is rather weak (0.24). 

The common occurrence of thyroid diseases and mental 
health conditions, including behavioural disorders, indicates 
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some statistically significant relationships with gender and age. 
The Fisher test showed a relationship between the co-occur-
rence of thyroid disease and mental health conditions, includ-
ing behavioural disorders, and gender (p=0.0000). The contin-
gency coefficient showed that this relationship is rather weak 
(0.29). Pearson’s Chi2 test showed no correlation between the 
common occurrence of thyroid diseases and mental health dis-
orders and the age group of patients (p=0.19). 

A group of people with hypothyroidism in the course of 
Hashimoto’s disease has been identified. The results of the prev-
alence of the disease were observed by gender and age. Hashi-
moto’s disease occurs in the group of 15% women and 4% men.

It was observed that gender had a significant statistical in-
fluence on the prevalence of Hashimoto’s disease. Pearson’s 
Chi2 test showed a relationship between the incidence of 
Hashimoto’s disease and gender (p=0.037). The quota coeffi-
cient showed that this relationship is weak (0.13). The disease 
is more common in women.

There were no people with Hashimoto’s disease between 
the ages of 0 and 10, and only 1 man between the ages of 
11 and 21. In the 22-32 age group women with Hashimoto’s 
disease constitute 17% and only 1 man. Discussion of the 
prevalence of the disease in the next two age ranges indicates 
a much higher incidence of autoimmune thyroiditis among 
women aged 33-54 years. The diagrams below are used to il-
lustrate the prevalence of the disease among women of postna-
tal and perimenopausal age, and so in the group of 33-43 years 
every third woman is affected by the disease. 

The age of patients as a single determinant in comparison 
with the prevalence of Hashimoto’s disease indicates a statis-
tically significant relationship. Pearson’s Chi2 test showed a 
relationship between the incidence of Hashimoto’s disease and 
the age group of patients (p=0.0023). The quota coefficient 
showed that this relationship is rather weak (0.28).

The study also identified other coexisting diseases or dis-
orders which, apart from thyroid diseases and mental health 
illness, including behavioural disorders, occur in the studied 
population. This group includes: obesity, insulin resistance, 
type 2 diabetes, other endocrine disorders and cancer. Among 
the examined persons there are pregnant women and people 
with a family history of thyroid diseases. It is important to 
emphasize the fact that depressions appear in women in the 
perinatal and perimenopausal period. These diseases are also 
associated with an increased risk of Hashimoto disease. In the 
literature we can find that the cases of severe, atypical or drug-
resistant depression and depressive disorders occurring in 
women in early pregnancy, postpartum or peri-partum period 
are particularly important here [8,13]. 

FIGuRE 1. Poles opinon on the hierarchy of professioanl prestige based 
on the arithmetic mean.

FIGuRE 2. Hashimoto’s disease in coexistence with mental health illness 
including behavioural disorders and age.

FIGuRE 3. Hashimoto’s disease and age group mental health illness 
including behavioural disorders.

FIGuRE 4. Insulin resistance and obesity according to gender and age.

FIGuRE 5. other endocrine disorders according to gender and age.

Particularly noteworthy is the family history of thyroid 
diseases and the co-morbidity of thyroid diseases and mental 
illnesss/disorders in the group of younger people whose medi-
cal records have been assessed, especially women aged 11-43 
years. In the studied group of patients, TSH and FT4 levels 
were assessed. As a result of statistical analysis, the relation-
ship between lowered and elevated hormone levels and age 
was observed. Reduced TSH levels are more frequent in pa-
tients aged 22-32 and 33-43 years.
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Children from 0 to 10 years of age were collected in the 
first compartment. There were 6 females and 4 males in the 
first age range. Single diseases or disorders: thyroid diseases 
(2 women, 1 man); mental health illness including behavioural 
disorders (4 women, 3 men), common disorders (thyroid dis-
eases and mental health illness, including behavioural disor-
ders – 0).

In the second age group, from 11 to 21 years of age, there 
were 10 women and 8 men. Single disease or disorders: thy-
roid diseases (4 women); mental health illness including be-
havioural disorders (2 women, 5 men), common disorders  
(4 women, 3 men; dominant – 5 mental illness/behavioural 
disorders and 2 thyroid diseases).

In the third age range, there were 58 women and 15 men 
between the ages of 22 and 32. Single diseases or disorders: 
thyroid (15 women; 6 men); mental health illness including 
behavioural disorders (12 women, 8 men), common disorders 
(31 women, 1 man; the dominant one – 21 mental illness/ be-
havioural disorders and 11 people with thyroid diseases).

In the fourth group there were 58 women and 8 men be-
tween the ages of 33 and 43. Single diseases or disorders: 
thyroid (23 women; 2 men); mental and behavioural diseases/
disorders (7 women, 5 men), common disorders (28 women,  
1 man; dominant – 20 mental diseases/behavioural disorders 
and 9 thyroid diseases).

tABLE 1. Age-related increased and decreased tSH level.

tSH level

Age

0-10 
years

11-21 
years

22-32 
years

33-43 
years

44-54 
years

55-65 
years

over  
65 years 

old
Increased 0 3 16 12 6 2 3

Decreased 0 3 14 18 0 5 4

Pearson’s Chi2 test showed no correlation between increased TSH levels and age (p=0.82).

tABLE 2. Age-related increased and decreased Ft4 level.

Ft4 level

Age

0-10 
years

11-21 
years

22-32 
years

33-43 
years

44-54 
years

55-65 
years

over  
65 years 

old
Increased 0 0 12 7 1 3 1

Decreased 0 4 15 11 9 4 3

Pearson’s Chi2 test showed no correlation between decreased FT4 level and age (p=0.33).

tABLE 3. Age-related tSH and Ft4 level.

Hormone  
levels

Age group

0-10 
years

11-21 
years

22-32 
years

33-43 
years

44-54 
years

55-65 
years

More 
than 65 
years

TSH

standard 10 12 43 36 22 15 19

decreased 0 3 14 18 0 5 4

increased 0 3 16 12 6 2 3

FT4

standard 10 14 46 48 18 15 22

decreased 0 4 15 11 9 4 3

increased 0 0 12 7 1 3 1

tABLE 4. other coexisting diseases or disorders according to age group 
(M – men, W – women).

other coexisting 
diseases  

or disorders  
and pregnancy:

Age group

0-10 
years

11-21 
years

22-32 
years

33-43 
years

44-54 
years

55-65 
years

More 
than 65 
years

Hashimoto’s 
disease 0 1 M 10 W 

1 M 17 W 2 W 0 0

A history  
of thyroid disease 1 W 2 W 

2 M 6 W 2 W 
1 M 0 1 W 0

Cancer 0 0 6 W 5 W 
2 M 3 W 2 W 4 W

Obesity 0 1 W 
1 M

6 W 
3 M

8 W 
1 M 3 W 1 W 2 W 

1 M
Insulin  
resistance 0 7 W 7 W 2 W 

1 M 2 W 1 W 
1 M 0

Type 2  
diabetes 0 0 2 W 

1 M 4 W 0 1 W 1 W

Pregnancy 0 0 3 W 4 W 0 0 0

Other endocrine 
disorders 0 2 W 

2 M
7 W 
1 M

4 W 
1 M 4 W 1 W 4 W

FIGuRE 6. tSH and Ft4 levels in mental disorders and thyroid diseases 
versus age (p=0.16).

In the fifth group there were 20 women and 8 men from 
44 do 54 years old. Single diseases or disorders: thyroid  
(4 women; 2 men); mental and behavioural disorders (6 wom-
en, 6 men), common disorders (10 women, 0 men; dominant 
– 5 mental diseases/ behavioural disorders and 5 patient suffer-
ing from thyroid diseases).

In the sixth group there were 19 women and 3 men between 
the ages of 55 and 65. Single diseases or disorders: thyroid 
(3 women; 1 man); mental illness/ behavioural disorders  
(6 women, 1 man), common disorders (10 women, 1 man; 
dominant – 11 mental illness/behavioural disorders and no 
thyroid diseases).

In the last group there were people over 65 years old, 
22 women and 4 men. Single diseases or disorders: thyroid  
(5 women; 0 men); mental illness/ behavioural disorders  
(5 women, 4 men), common disorders (12 women, 0 men; 
dominant – 11 mental illness/behavioural disorders and 1 thy-
roid disease);

SuMMARy

In this research, the authors point to the relationship be-
tween the co-occurrence of thyroid diseases and mental ill-
nesses, including behavioural disorders, and this relationship 
has been confirmed by statistical analysis. Numerous Polish 
and international scientific studies confirm this fact. Also the 
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co-occurrence of Hashimoto’s disease and mood disorders 
has long been known. In earlier studies, the authors described 
neuropsychiatric consequences of thyroid dysfunction [8,14], 
and nowadays the close relationship between these disorders 
is even more clearly emphasized [15-17]. It has been shown 
that both hyperthyroidism and hypothyroidism are associated 
with specific changes in the functioning of the central nervous 
system, which may result in disorders of attention, reaction 
rate, memory, information processing and affective disorders, 
mainly depression [18-22]. The observations made so far show 
that even mild thyroid dysfunctions are associated with chang-
es in mood and cognitive function [2,23,24].

The analysis of patients’ medical records in this study 
showed some relationships between the incidence of Hashi-
moto’s disease and determinants, such as gender and age. 
Discussion of the prevalence of the disease depending on age 
indicates a much higher incidence of autoimmune thyroiditis 
among women aged 32-54 years. This phenomenon is influ-
enced by physiological processes closely related to the hor-
monal economy in women, which is connected with the birth 
of a child and the perimenopausal period, and so in this group 
every third woman is affected by the described disease.

The prevalence of Hashimoto’s disease in the population, 
according to various data, ranges from 4 to 25% [18,25]. The 
peak of the disease is observed between the age of 40 and 60 
[26]. Women are exposed up to 8 times more often in com-
parison to the risk of disease among men [27]. Carta et al. in 
their studies prove even six times higher risk of depressive 
disorders in the group of patients with Hashimoto’s disease, 
regardless of thyroid dysfunction assessed by routine serologi-
cal tests [28,29].

Similar results were obtained by Ayhan et al., confirming 
the increased incidence of depressive disorders in patients 
with autoimmune thyroiditis. Their study showed that about 
30% of patients with Hashimoto’s disease in euthyroidism suf-
fer from depressive disorders [30]. The level of thyroid hor-
mones correlates with age and younger patients have lower 
TSH levels. In recent years, scientific studies have pointed out 
the relationship between disturbances in the secretion of thy-
roid hormones and the activity of neurotransmitter systems, 
especially the dopaminergic, noradrenergic and serotonergic 
systems, and the occurrence of depressive and cognitive dis-
orders [16,31].

ConCLuSIonS

1. There is a close relationship between the incidence of thy-
roid disease and mental health illness, including behaviour-
al disorders.

2. In the group of people with co-occurring thyroid diseases 
and mental health illness, psychiatric disorder has been 
found to be the dominant diagnosis three times more often.

3. Gender has an impact on the incidence of thyroid diseases 
and on the cohabitation of thyroid diseases together with 
mental health illnesses, including behavioural disorders – it 
is women who fall ill more often, while age is not a statisti-
cal determinant.

4. The prevalence of Hashimoto’s disease is influenced by 
both determinants, gender and age. They significantly trans-
late into increased incidence rates in the group of women 
aged 22-43 years.

5. The assessment of TSH and FT4 levels indicated a rela-
tionship between decreased TSH values and age, consisting 
in an increased frequency of TSH levels below normal in 
the age group 22-43 years. However, confirmation of this 
relationship requires increasing the size of the study group.

6. The prevalence of thyroid diseases in the clinic’s patient 
population is 8.2%, and of mental health illness, including 
behavioural disorders is 8.4%.

The authors of this work have attempted to find an answer 
to the question which of the diseases: thyroid or mental one 
appears first? Basing only on the fact of dominating, in the 
common group of diseases, one of them, one should point to 
mental illnesses and disorders. In order to clarify, it would be 
important to deepen the methodology of the study. This study 
is the right way to plan the next one in more detail and to con-
tinue the main idea.
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