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Abstract:-This study was conducted to compare the effect of cognitive-behavioral therapy (CBT) 

and the improvement of optimism on T4 and TSH levels in patients with hypothyroidism. This was a 

quasi-experimental study with a pretest-posttest design and follow-up with a control group. The 

statistical population included all patients with hypothyroidism who were referred to a private 

endocrine clinic in Dubai in 2020, from whom 60 patients were selected by convenience sampling 

and randomly assigned to the CBT, positive psychotherapy, and control groups. Thyroid tests were 

performed on participants to measure T4 and TSH levels. Participants in the two experimental 

groups received 8 sessions of CBT and 8 sessions of positive psychotherapy. The data were analyzed 

by repeated-measures ANOVA. According to the results, there was no difference between the effect 

of CBT and positive psychotherapy on T4 and TSH levels in patients with hypothyroidism (P 

<0.05). CBT and improved optimism reduced T4 and TSH levels in patients with hypothyroidism. 

So, the use of this method was recommended to regulate T4 and TSH levels in patients with 

hypothyroidism. 

 

Keywords—Hypothyroidism, Cognitive-Behavioral Therapy (CBT), Improvement of Optimism, T4 
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INTRODUCTION 

Thyroid disorders are among the most common endocrine disorders with a prevalence of 

hypothyroidism among up 5% of the general population (Shakeri et al., 2018). Hormones produced 

by the thyroid gland, triiodothyronine (T3) and thyroxine (T4), control how much energy is burned 

and how the body responds to stress hormones (Spaulding, 2014). Increased and decreased 

secretion by this gland leads to certain problems. Decreased secretion causes hypothyroidism. The 

early stages of hypothyroidism, which are associated with undiagnosable signs and symptoms 

(subclinical), can be detected by an increase in thyroid-stimulating hormone (TSH) and thyroxine 

(T4) levels. Hypothyroidism can lead to delayed overall body development, mental-physical 

retardation, hearing impairment, myopathy, learning disabilities, speech and language delays, motor 

speech disorders, and voice disorders. Hypothyroidism has symptoms such as weakness, fatigue, 

cold intolerance, constipation, weight gain, decreased heart rate, periorbital edema, and impaired 

return of tendon reflexes. In this way, the production of TSH and its serum levels increase, and the 

levels of T4, free thyroxine (FT4), free triiodothyronine (FT3), and triiodothyronine (T3) decrease 

(Mohammadzadeh et al., 2008). According to studies, hypothyroidism can affect cognitive and 

mood function and can also cause melancholic depression and dementia in its severe form. It also 

changes the patient's perception of his or her health through the symptoms it causes. The 

psychological effects of this disease can be seen in patients after recovery (Colella et al., 2020). 

Hypothyroidism has many implications for mental health. Studies suggest that the first symptom in 

these patients may be the onset of depression and that depression becomes more severe over time. 

Hypothyroidism can eventually lead to mental retardation. Accordingly, studies on the 

improvement of psychological symptoms due to hypothyroidism can be the first step toward 

improving the physical and mental health of patients with the disease. This not only increases the 

life expectancy and improves the quantity of life of patients with this disease but also leads to 

improving patients' satisfaction with life and improving their quality of life (Rakhshan et al., 2017). 

The inclusion of psychological therapies as complementary therapies in patients 'treatment plans is 

one of the ways to increase the quality of life and reduce mental disorders in these patients because 

these therapies address patients' concerns, mental anxieties, and vague fears, improve patient 

adaptability and coping, and provide psychological support (Sajjadinezhad et al., 2016).  

Besides, many chronic problems require a self-management approach to control the course and 

effect of symptoms. Chronic diseases require changes in behavior and cognition. Optimistic 

training and cognitive-behavioral therapy (CBT) are among the therapies proposed for these 

diseases (Yousefy & Nekouei, 2011). One of the constructs that have attracted the attention of 

researchers in recent years to improve people's health and can improve the immune system and, 
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consequently, health is optimism (Sharma, 2020). Optimism is referred to as a combination of 

optimistic beliefs and attitudes about oneself, people, objects, events, and the world in general, 

based on which one expects good results and improvement of conditions according to one's abilities 

(Imani et al., 2015). Optimists expect positive things to happen to them in the future, and this 

confidence in the future will lead to a positive outlook on them (Scheier et al., 2020). According to 

researchers, optimistic training positively affects increasing mental health, plays a role as a 

predictor of mental health, and protects against the effects of stress and other mental health risk 

factors (Rincon et al., 2021). CBT does not contribute to the causes of hypothyroidism. However, 

studies suggest that this approach can improve psychological disorders in patients with endocrine 

diseases (Yousefiy & Nekouei, 2011). CBT generally aims to increase self-awareness, facilitate 

self-perception, and improve self-control through the proper development of cognitive and 

behavioral skills by identifying destructive and negative thoughts and beliefs, self-monitoring, 

training, experimenting, and replacing these thoughts and beliefs with positive, balanced, and 

functional cognitions (Adegbolagun et al., 2020). The cognitive-behavioral therapist should employ 

training tailored to the patient, taking into account all biological, cognitive, and physical variables 

according to the type of disease. Cognitive-behavioral training focuses on the use of general 

concepts and their understanding to guide the therapist in the application of standard cognitive-

behavioral strategies. This treatment method aims to eliminate the treatment problems and 

symptoms of the disease in such a way that the achievement of the treatment can be evaluated and 

observed (Yousefy & Nekouei, 2011). Studies indicate that there is no psychological or physical 

problem for which cognitive-behavioral training is not potentially effective (Yousefy & Nekouei, 

2011). So, treatment methods such as optimistic training and CBT seem to be useful in modulating 

T4 and TSH levels. 

Since hypothyroidism is relatively common and also has negative psychological consequences, 

intervention to reduce the occurrence of these consequences should be planned. Thus, this study 

seeks to answer the question of whether CBT and positive psychotherapy affect T4 and TSH levels 

in patients with hypothyroidism. 

 

METHODOLOGY 

This was a quasi-experimental applied study with a pretest-posttest design and follow-up with a 

control group. The statistical population included all patients with hypothyroidism who were 

referred to a private endocrinology clinic in Dubai in 2020, from whom 60 patients were selected 

by convenience sampling and randomly assigned to the CBT, positive psychotherapy, and control 

groups, with 20 patients in each group.  
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Inclusion criteria included overt hypothyroidism (TSH ≥ 10.00 ng/ml) (Sapin and Schellinger, 

2003), age 20 to 60 years, education level of higher than a diploma, no diagnosis of severe mental 

illness such as bipolar disorder, borderline personality disorder, and history of substance use based 

on physician's diagnosis, non-concomitant use of psychotherapy, written consent to participate in 

the study, being in the chronic phase of the disease, i.e. 6 months after the onset of thyroid disease, 

and the presence of chronic and concomitant physical disabilities and diseases (based on patient's 

medical record). 

 

Tools 

• CBT: CBT was performed by the researcher in 8 sessions of 90 minutes. The content validity of 

CBT (Houghton et al., 2009) was assessed using the content validity index (CVI) and the 

opinion of 5 faculty members. The value of the index was 0.8 for all sessions, indicating a 

favorable CVI according to the cut points of this index for this treatment. 

 

Table 1. The content of CBT (Houghton et al., 2009) 

Session Content 

First session  

Introducing and presenting basic information about CBT, explaining the 

reason and purpose of holding group CBT sessions, stating the basic 

principles and rules of treatment sessions, and performing training 

assignments to make the group members more familiar. 

Second session  

Explaining the relationship between thoughts, feelings, and behaviors, 

including how thoughts create feelings and behaviors and how can reduce 

or increase emotions, using techniques such as ABC (according to the ABC 

technique, the same event leads to different thoughts that can evoke 

different feelings and behaviors, and you can find out if your thoughts are 

right or wrong by examining the facts), rating emotions and the level of 

belief in thoughts, searching for fluctuations in specific beliefs, examining 

the advantages and disadvantages, expressing the differences between 

thoughts, feelings, and behaviors, using techniques such as distinguishing 

thought from reality, explaining dysfunctional thinking styles and 

spontaneous thoughts, expressing common cognitive errors, using 

techniques including identifying cognitive distortions such as 

personalization, and distributing thought reconstruction worksheets. 
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Third session  

Explaining and reviewing the assignments performed in the second session, 

explaining the four main steps to reconstruct thoughts (identifying ideas 

using techniques such as challenge with stereotype thinking, identifying 

conditional beliefs, examining the value system, evaluating thoughts using 

techniques such as downward arrow, changing thoughts, determining the 

effects of modified thoughts using techniques such as defining words, 

examining evidence, playing a role in both aspects of thought, and 

redistributing thought reconstruction. 

Fourth session  

Explaining and reviewing the assignments performed in the third session, 

examining the cause-response-outcome chain, explaining how outcomes fit 

into the larger behavioral chain, articulating strategies for breaking the 

destructive chain in these sessions using techniques such as thought 

sequencing, examining behavioral fluctuations in different situations, and 

changing negative thoughts through behavior change. 

Fifth session  

Explaining and reviewing the assignments performed in the fourth session, 

defining assertive behavior, imagining a situation in which assertive 

behavior is difficult, proposing self-talk to increase the audacity of the 

difference between passive, aggressive, and assertive behavior, and 

providing an example of negative thoughts and self-talk that will prevent 

assertiveness. 

Sixth session  

Explaining and reviewing the assignments performed in the fifth session, 

defining impulses, discussing impulse management, providing solutions for 

more self-control and increased mood and pleasant events, and distributing 

worksheets of pleasant activities . 

Seventh 

session  

Explaining and reviewing the assignments performed in the sixth session, 

explaining about stress, stressors, and stress management, stress 

management, providing solutions to solve the problem, and muscle 

relaxation intervention. 

Eighth session  

Explaining and reviewing the assignments performed in the seventh session, 

defining self-esteem, stating how negative self-assessments will lead to a 

lack of self-esteem, providing strategies for improving self-esteem, 

distributing self-concept worksheets, planning to prevent a recurrence, 

articulating the need to practice skills acquired during sessions, and 
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evaluating progress and skills learned. 

 

• Positive Psychotherapy Training: The positive psychotherapy program presented by 

Mohammadi and Aghayousefi (2018) was used for this intervention (Mohammadi et al., 2018). 

This training consisted of 17 positive psychology exercises presented during 8 sessions. 

Intervention exercises were designed to increase optimism, both based on the concept of 

dispositional optimism (general positive expectations for the future) of Scheier and Carver's 

theory (35) or the optimistic and pessimistic explanatory style according to Seligman (1991). 

Every effort was made to make the intervention appropriate and compatible with patients.  

Procedure 

In this study, conducted in one of the private endocrine clinics in Dubai in 2021, the first group 

alone received 8 sessions of 90 minutes of group CBT, and the second group alone received 8 

sessions of 90 minutes of group positive psychotherapy. However, the control group received no 

intervention. A follow-up was performed 1 month later for all 3 experimental groups. All the 

subjects participated in the study with satisfaction and signed an ethical consent. Furthermore, 

ethical principles including informed consent, confidentiality, and secrecy were observed for all 

participants. The data were analyzed by repeated-measures ANOVA. The assumptions for the test 

were normal data distribution, homogeneity of error variance, intra-subject variability, variance-

covariance matrix, and linearity. SPSS 24 software and significance levels of 0.05 and 0.01 were 

used.  

Findings 

In terms of gender, the CBT group consisted of 16 women (80%) and 4 men (20%), the positive 

psychotherapy group consisted of 10 women (50%) and 10 men (50%), and the control group 

consisted of 17 women (85%) and 3 men (15%). In terms of age groups, the CBT group consisted 

of 8 subjects (40%) in the age group of 40-45 years, 7 (35%) in the age group of 35-40 years, and 5 

(25%) in the age group of 30-35 years. Moreover, the positive psychotherapy group consisted of 5 

subjects (25%) in the age group of 40-45 years, 6 (30%) in the age group of 35-40 years, and 9 

(45%) in the age group of 30-35 years.  

In terms of education level, the CBT group consisted of 9 subjects (45%) with a diploma, 6 (30%) 

with a bachelor's degree, and 5 (25%) with a master's degree or higher. Besides, the positive 

psychotherapy group consisted of 10 subjects (50%) with a diploma, 6 (30%) with a bachelor's 

degree, and 4 (20%) with a master's degree or higher.  
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The results of Levene's and Mauchly's sphericity tests for TSH and T4 in the CBT, positive 

psychotherapy, and control groups in the pretest-posttest and follow-up phases are given in Table 2. 

 

Table 2. The results of Levene's and Mauchly's sphericity tests for TSH and T4 in the CBT, positive 

psychotherapy, and control groups in the pretest-posttest and follow-up phases 

Assumption Variable Phase df 1 df 2 F 

The 

probability 

value 

Homogeneity of error 

variations 

TSH 

Pretest 2 42 0.021 0.979 

Posttest 2 42 2.81 0.071 

Follow-

up 
2 

42 
1.93 0.157 

T4 

Pretest 2 42 0.202 0.818 

Posttest 2 42 3.09 0.056 

Follow-

up 
2 

42 
2.40 0.103 

Intra-subject 

variability 

 

The 

probability 

value 

df 
Chi-

squared 

Mauchly's 

sphericity 

statistic 

TSH 0.001 2 65.85 0.201 

T4 0.001 2 33.34 0.443 

 

According to Table 2, Levene's test value was not significant for any of the phases. So, the 

assumption of homogeneity of variances for the variable of the sense of control was observed in 

three phases. According to the results of Mauchly's sphericity test, it was found that the assumption 

of the equality of inter-subject variabilities for TSH and T4 was not established. Since the epsilon 

value <0.75 was obtained for the Greenhouse-Geisser test, this test was used to examine the 

variables TSH and T4.  

 

Table 3. The results of repeated-measures ANOVA to explain intragroup, intergroup, and 

interaction effects 

Source of 

effect 

The sum of the 

squares 
df Mean square F 

The 

probability 

Eta 

squared 
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value 

Group 264.23 2 134.11 29.62 0.001 0.585 

Time 121.61 1.11 109.41 38.21 0.001 0.476 

Interaction 95.40 2.11 42.91 14.99 0.001 0.417 

Group 441.37 2 220.68 62.36 0.001 0.748 

Time 360.93 1.28 280.97 255.87 0.001 0.859 

Interaction 199.15 2.57 77.49 70.59 0.001 0.771 

 

According to Table 3, CBT and positive psychotherapy reduced TSH levels (P = 0.001). Time 

decreased TSH levels (P = 0.001) compared to the pretest phase. The interaction of the time * 

group decreased TSH levels (P = 0.001) compared to the control group. The Bonferroni test was 

then used for pairwise comparisons of groups and times. The table shows that CBT and positive 

psychotherapy increased T4 levels (P = 0.001). Time increased T4 levels (P = 0.001) compared to 

the pretest phase. The interaction of the time * group increased T4 levels (P = 0.001) compared to 

the control group. The Bonferroni test was then used for pairwise comparisons of groups and times. 

 

Table 4. The results of the Bonferroni test for pairwise comparisons of the means of the effect of 

time and time * group 

The difference between the groups 
The mean 

difference 

The 

standard 

error 

The 

probability 

value 

T
S

H
 CBT 

Positive psychotherapy 0.667 

0.445 

0.425 

Control -2.57 0.001 

Positive psychotherapy Control -3.24 0.001 

T
4
 

CBT 
Positive psychotherapy 0.156 

0.397 

1.000 

Control 3.91 0.001 

Positive psychotherapy Control 3.75 0.001 

Time differences 
The mean 

difference 

The 

standard 

error 

The 

probability 

value 

T
S

H
 Pretest 

Posttest 2.06 0.325 0.001 

Follow-up 1.95 0.314 0.001 

Posttest Follow-up -0.111 0.087 0.630 
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According to Table 4, the results of the Bonferroni test showed a significant mean difference 

between pretest and posttest phases and between pretest and follow-up phases for T4 and TSH, 

indicating a positive effect of CBT and positive psychotherapy and the continuity in the follow-up 

phase. The results also suggested that there was no significant difference between CBT and positive 

psychotherapy for T4 and TSH. 

 

DISCUSSIONS  

This study was conducted to compare the effect of CBT and positive psychotherapy on T4 and TSH 

levels in patients with hypothyroidism. According to the findings, there was a significant difference 

between the intervention and control groups in terms of T4 and TSH levels in the posttest and 

follow-up phases. Both CBT and positive psychotherapy affected T4 and TSH levels in the posttest 

and follow-up phases and were not significantly different.  

There was no study on the effect of CBT and positive psychotherapy on T4 and TSH levels. 

However, several studies have examined the effect of psychological therapies on chronic diseases. 

For example, Huffman et al. (2016) argued that positive psychological interventions improve the 

health outcomes of diabetic patients. According to the results of a study by DuBois et al. (2016), 

positive psychology leads to improved mental and physical health and function in patients with type 

2 diabetes. Seligman et al. (2014) suggested that teaching positive therapies increases happiness, 

positive feelings, and meaningful and committed life in individuals. In a review study titled 

Opportunities for using Lipoprotein Subclass Profile by Nuclear Magnetic Resonance Spectroscopy 

in Assessing Insulin Resistance and Diabetes Prediction, Frazier et al. (2012) noted that positive 

psychology training affects the environmental characteristics of diabetes control and management. 

Positive psychology training teaches patients to have the best perspective in every situation. In this 

way, patients will accept the limitations of their illness and will act on their capabilities in each 

situation. They will be able to take an active position and take control of their lives in the face of 

psychological difficulties in life and the stressors caused by illness. Different cognitive-behavioral 

models and treatment protocols have been developed to date for many mental disorders and chronic 

medical conditions, many of which are effective in clinical trials (Fischer et al., 2016). Studies 

generally suggest that CBT can be effective in patients' adjustment and recovery. Changes in t4 

T
4
 

Pretest 
Posttest -3.40 0.200 0.001 

Follow-up -3.53 0.214 0.001 

Posttest Follow-up -0.133 0.090 0.444 
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levels, its correlation with negative mood, and the effectiveness of cognitive-behavioral therapy and 

positive psychotherapy can be explained by the activity of the thyrotropin-releasing hormone 

(TRH). Activation of TRH-producing neurons in the hypothalamus-pituitary gland and, therefore, 

increased thyroid function occurs in response to increased cortisol and negative mood. TRH 

secretion when a person experiences a negative mood may occur as a compensatory response to 

decreased serotonin (5-HT) receptor activity to normalize the function of serotonin receptors and 

maintain normal levels of thyroid hormones (Hage & Azar, 2012). So, CBT seems to affect this 

path and leads to a decrease in T4 levels and an increase in TSH levels in patients with 

hypothyroidism by affecting cognition.  

Moreover, there is a relationship between the hypothalamic-pituitary-thyroid axis and serotonin in 

that thyroid hormones regulate the sensitivity of serotonin receptors and serotonin transport 

(Romero-Gómez et al., 2019). TSH may be secreted as a result of increased blood pressure 

associated with negative mood or increased levels of thyroid hormones by increasing the activity of 

serotonergic and adrenergic mechanisms (Hage & Azar, 2012). Optimistic orientation is correlated 

with positive emotions, well-being, and self-confidence. However, pessimistic orientation is 

associated with negative responsiveness and physical problems (Lai et al., 2005). Psychological 

perception of stress caused by pessimism can release cortisol into the bloodstream. Although 

cortisol may facilitate short-term management of the condition and perform regulatory functions in 

various systems of the body, it can endanger physical health in the long run. In this way, optimism 

protects individuals against tensions (Jobin et al., 2014). Nicolson et al. (2020) argued that 

optimistic training can affect the hypothalamic-pituitary-adrenal axis. According to Armata and 

Baldwin (2008), optimism and resilience to perceived stress and physical problems act as coping 

mechanisms.  

Patients with hypothyroidism develop cellular dysfunction due to decreased secretion of thyroid 

hormones and, consequently, decreased concentrations of these hormones in the blood. One of the 

most vulnerable organs in these patients is the central nervous system (Glombik et al., 2020). These 

patients develop mild to severe brain dysfunction and mood disorders such as depression, anxiety, 

concentration and memory disorders, and mental disorders depending on the severity of the disease 

(Glombik et al., 2021). Medication cannot completely cure mood disorders in these patients (Perros 

et al., 2021). Mood disorders persist to some degree despite appropriate medication (Romero- 

Gómez et al., 2019). Psychologists have taken on a more active role in the treatment of physical 

ailments with the development of health psychology. The role of cognitive therapy interventions in 

the recovery of physical ailments has been emphasized by various studies. In this model, people's 

emotions and behaviors are assumed to be affected by their perception of events. It is also assumed 
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that people's feelings concerning how they interpret and think about situations. The situation alone 

cannot determine how they feel. Emotional reactions occur through situational perception (Beck & 

Beck, 2020). Furthermore, positive psychotherapy reduces depression, increases happiness, and 

creates a sense of psychological well-being by increasing positive emotions, thoughts, and 

behaviors and satisfying basic needs such as autonomy, love, belonging, and communication 

(Seligman et al., 2014). According to studies, the use of group counseling programs, especially 

psychotherapy training, improves physical, emotional, and social performance and reduces fatigue 

and the negative consequences of various diseases (Alex Linley et al., 2006). 

According to animal studies, thyroid hormones affect noradrenergic and serotonergic 

neurotransmitters, and these neurotransmitters play a key role in the development of mental 

disorders. TSH measurement is usually most used to check thyroid function. Determining the 

normal range of TSH has always been one of the most controversial issues concerning the 

relationship between mental problems and the thyroid. CBT is one of the psychological 

interventions that are based on the general perception that variable negative behaviors and thought 

patterns greatly affect personal emotions (Reinholt et al., 2022). CBT is based on cooperation 

between the therapist and the patient. CBT seems to be effective in patients with hypothyroidism 

because it is based on changing the patient's thoughts and feelings and also behavioral and 

cognitive changes significantly affect the treatment of diseases such as hypothyroidism. 

According to the results, CBT and psychotherapy positively affect T4 and TSH levels in patients 

with hypothyroidism. Accordingly, treatment and counseling centers are recommended to use this 

program as an appropriate intervention for people with hypothyroidism. This study will provide 

useful information for medical staff, physicians, those involved in education, psychologists, 

counselors, and other therapists in medical universities working to control and treat 

hypothyroidism. 
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