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Comparison of the Effect of CBT and Positive Psychotherapy on the Locus of 
control in Hypothyroidism Patients 
 
 
Abstract 
 

This study was conducted to determine the difference between the effect of cognitive-behavioral 

therapy (CBT) and positive psychotherapy on the locus of control in patients with hypothyroidism. 

This was a quasi-experimental study with a pretest-posttest-follow-up (PPF) design and a control 

group. The statistical population included all patients with hypothyroidism who one of the 

endocrinology clinics in Tehran in 2021, from which 60 patients were selected by convenience 

sampling and randomly assigned to CBT, positive psychotherapy, and control groups. The subjects 

answered the Rotter's Locus of Control Scale (1966) for pretest, posttest, and follow-up. The subjects 

in 2 experimental groups received 8 sessions of CBT and 8 sessions of positive psychotherapy. The 

data were analyzed using repeated-measures ANOVA. According to the results, there was no 

significant difference between the effect of CBT and positive psychotherapy on the locus of control in 

patients with hypothyroidism (P <0.05), and both methods significantly affected patients' locus of 

control. The results also indicated that CBT and positive psychotherapy significantly contributed to an 

increased patients 'locus of control and that CBT and positive psychotherapy could be used as adjuncts 

to pharmacotherapy in clinical settings to reduce the effects of hypothyroidism, enhance a locus of 

control, and focus on patients' internal attributions.  
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Introduction 
Diseases are factors that threaten the public health of 

individuals in a society, negatively affect it, and also affect the 

human psyche. One of the most common endocrine diseases is 

hypothyroidism, which is the most common endocrine disease 

after diabetes (1). The prevalence of hypothyroidism is about 

4 out of every 1000 women and 1 out of every 1000 men. 

Hypothyroidism is a clinical syndrome that occurs as a result 

of a defect in the production of thyroid hormones (2). The 

disease increases with age and is more common in women than 

men. According to various studies, thyroid hormone is one of 

the main factors in brain chemistry disorders so in any of these 

disorders, the imbalance of these hormones seriously affects 

patients' emotions and behaviors until proper treatment is done 

(3). As a result of change in thyroid hormone concentrations, 

symptoms such as anxiety and depression, mood swings, and 

decreased cognitive function also affect the patient's daily 

activities and life (4). Studies have shown that changes in 

thyroid hormone concentrations also play a role in 

psychological dysfunction, which can manifest as 

forgetfulness, fatigue, mental slowing, inattention, and 

emotional lability. Researchers also believe that changes in 

thyroid hormone concentrations are associated with the onset 

of anxiety symptoms, severe fears, mood swings, anger and 

irritability. (5). Having a locus of control, especially in such 

difficult situations, enables patients to overcome their 

problems, and a lack of locus of control causes patients to 

pursue maladaptive goals. The locus of control is a 

psychological-behavioral component that describes an 

individual's perception of the world and is measured on an 

external-internal continuum (6). The locus of control is a set of 

people's beliefs about the control of their destiny and can be 

distinguished by internal and external beliefs. The internal 

belief refers to a person having more control over their destiny 

and directly trying to control the external environment, while 

in the external belief the person sees life under the influence of 

environmental factors and outside of their control (7). 

Studies suggest that the locus of control concerns the extent to 

which people feel they can control the events affecting them. 

In this way, the internal locus of control is associated with 

mental health and social adjustment (8). According to studies, 

people with an internal locus of control are less prone to mental 

illness than people with an external locus of control (9). 

Studies have shown that the use of self-management 

approaches plays an important role in controlling disease 

symptoms, in addition to conventional treatments for chronic 

disease. One of the most important of these approaches are 

Optimistic training and cognitive-behavioral therapy (CBT) 

(10).  

Studies have shown that due to the fact that optimism is 

considered one of the correlates of physical health, therefore, 

increasing optimism in patients with chronic diseases plays a 

very important role in improving their mental and physical 

health. Optimism is also related to behaviors that contribute to 

the improvement of mental and physical health  (11). Another 

approach that can be effective in treating these patients is CBT, 

which is based on human intellect and is based on two basic 

principles. First, people's mental attitudes have a controlling 
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effect on their emotions and behavior, and second, people's 

actions or behaviors have a strong effect on their mental and 

emotional patterns (12). Studies show that CBT can improve 

psychological disorders in patients with endocrine diseases 

(13). According to researchers, optimistic training has a 

protective effect on stress and other mental health risk factors 

(14). Furthermore, CBT is based on changing thoughts and 

feelings. CBT is a method of treatment in which patients 

express their thoughts, feelings, and beliefs based on freedom 

of expression. Next, the therapist modifies the patient's 

cognitive thoughts and beliefs (15).  

The results of differents studies suggest that the advantages 

that have made this approach one of the most important choices 

of researchers in the field of mental health prevention and 

promotion are that it is solidly supported, it is structured, the 

cognitive-behavioral techniques are teachable, and it addresses 

cognitive, emotional, behavioral, and social components in 

multiple ways (16). 

Given the relatively high prevalence of hypothyroidism as well 

as its negative psychological consequences, planning should be 

done to reduce the occurrence of these consequences. There are 

various intervention techniques to improve these psychological 

consequences. Since the application of positive psychotherapy 

in patients with hypothyroidism is an emerging underlying 

cause and also few studies discuss the application of this 

method in patients with hypothyroidism, it seems necessary to 

conduct a study in this field. Considering that the effectiveness 

of therapeutic interventions can be rooted in the integration of 

the concepts and key methods of those approaches, comparing 

the effectiveness of two intervention approaches and 

examining the differences between them can clarify the effect 

of interventions on the locus of control in patients with 

hypothyroidism so that the best intervention can be used. 

Despite the importance of addressing the mental health 

problems of people with hypothyroidism more quickly, more 

efficiently, and less costly to minimize their stress, it seems 

that identifying the most effective psychological treatment for 

the locus of control in these patients significantly helps to 

improve the psychological condition of these patients to reduce 

the psychological complications caused by this disease by 

identifying the best therapeutic intervention for these patients 

and applying it. Accordingly, this study seeks to answer the 

question of whether CBT and positive psychotherapy affect the 

locus of control in patients with hypothyroidism and which of 

these approaches affects patients more. 

Methodology 

This was a quasi-experimental applied study with a pretest-

posttest-follow-up (PPF) design and a control group. The 

statistical population included all patients with hypothyroidism 

who were referred to one of the endocrinology clinics in 

Tehran in 2021, from which 60 patients were selected by 

convenience sampling and randomly assigned to CBT (n=20), 

positive psychotherapy (n=20), and control groups (n=20), 

using the inclusion and exclusion criteria. The inclusion 

criteria were overt hypothyroidism, age 20 to 60 years, no 

diagnosis of severe mental illness, no concomitant use of 

psychotherapy, willingness and written consent to participate 

in the study, and being in the chronic phase of the disease. 

Moreover, the exclusion criteria were exacerbation of 

hypothyroidism to such an extent that the patient could not 

participate in the study, unwillingness to participate or 

withdraw from cooperation, and absence of two or more 

sessions in the intervention program. The Rotter's Locus of 

Control Scale (1966) consists of 29 items, each with a pair of 

items, one of which evaluates the internal locus of control 

location and the other the external locus of control with a score 

of 1 for items A and a score of 0 for items B, was used to 

measure the locus of control. Movaffagh (1996) reported a 

correlation coefficient of 0.39 and a reliability coefficient of 

0.70 for this instrument using concurrent validity with the 

Nowicki Strickland locus of control as a criterion (17).  

The study was conducted in one of the private endocrinology 

clinics in Tehran in the winter of 2021. The first group received 

eight 90-minute sessions of CBT (n=20). The second group 

received eight 90-minute sessions of positive psychotherapy 

(n=20). However, the control group received no intervention 

(n=20). After the end of the intervention, the most effective 

treatment was applied to it to comply with the ethical 

principles. A 1-month follow-up was then performed for all 3 

experimental groups. The intervention sessions were 

conducted by the researcher under the supervision of the 

professors. Patients in both experimental groups participated in 

the intervention in two separate groups on two different days 

of the week. The topics were the same on both days of the 

week. So, people who failed to attend one of these two days 

had the chance to attend on an alternate day. Besides, the 

members of the control group came every week for drug and 

diet checks, etc., and interventions other than CBT and positive 

psychotherapy were performed for them. A special checklist 

for daily recording of positive psychology exercises was given 

to patients at the last intervention session to continue applying 

these skills during the two months of follow-up.  

The method of creating a balance was used to prevent possible 

bias in responding to the questionnaires and increase the 

validity of the results, and the basis for maintaining balance in 

the validity of the answers to the items of the questionnaires 

was provided by changing the order of their presentation. In 

the present study, written consent was obtained from all 

participants, and ethical principles including informed consent, 

confidentiality, and secrecy were observed for all participants.  

Data Analysis Method 
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Demographic variables were analyzed using descriptive 

statistical methods such as mean and standard deviation. The 

hypotheses were tested and the dependent variables in the 

pretest and posttest phases were compared using repeated-

measures ANOVA provided that test preconditions, including 

normal distribution of data, homogeneity of error variances, 

intra-subject variability, variance-covariance matrix, linearity, 

Spss-24 software, and significance levels of 0.05 and 0.01 were 

met.  

Intervention 

Table 1. A summary of the content of CBT training sessions (Houghton et al., 2009) (18) 

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. 

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 

evaluating progress and skills learned. 

 

 

Table 2. A summary of the content of positive psychotherapy sessions (Mohammadi and Aghayousefi, 2020) 
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Session Objective Content 

First session 
Optimism and 

its advantages 

Addressing endocrine diseases and the importance of paying attention to them, 

examining the effect of psychological factors on thyroid diseases, reviewing the 

literature on this subject, and introducing optimism and its high importance in the 

field of health 

The first optimistic strategy: Insight into optimism and monitoring it 

Second 

session 

Optimism and 

post-injury 

growth 

The second optimistic strategy: Introducing post-injury growth, positive 

interpretation of injury and the logic of addressing it, and seeing the positive 

characteristics of each phenomenon 

The third optimistic strategy: A positive interpretation and appreciation of the 

complication of the disease and the logic of addressing it 

 The fourth optimistic strategy: Seeing the positive features of each phenomenon and 

the logic of addressing it 

Third 

session 

Optimism in 

interpersonal 

relationships 

The fifth optimistic strategy: Social optimism and the logic of addressing it 

The sixth optimistic strategy: Optimism about the spouse and the logic of addressing 

it 

Fourth 

session 

Optimism 

through the past 

and the present 

The seventh optimistic strategy: Optimism over time and the logic of addressing it, 

optimism over the past and the logic of addressing it, and reviewing memories of the 

past at every opportunity of the day 

The eighth optimistic strategy: Optimism over time and the logic of addressing it, 

optimism in the present time and the logic of addressing it, and recording three good 

events each day and appreciating it 

Fifth session 
Optimism in the 

future/hope 

The ninth optimistic strategy: Optimism over time and the logic of addressing it, 

optimism in the future and the logic of addressing it, and imagining three positive 

events for the coming week 

The tenth optimistic strategy: Imaging the best possible self in the next five years 

and the best possible thyroid health in the next five years 

The eleventh optimistic strategy: setting a thyroid health goal booklet 

Sixth 

session 

Optimistic 

explanation of 

events 

(ABCDEF) 

The twelfth and thirteenth optimistic strategies: Introducing optimistic and 

pessimistic explanation style, recording and challenging negative thoughts and 

emotions, replacing pessimistic thoughts with positive ones based on an optimistic 

explanatory style according to Seligman ABCDEF model 

The fourteenth optimistic strategy: Accepting things that cannot be changed by 

Using the optimistic explanatory style and the logic of addressing it 

Seventh 

session 

Optimism when 

sleeping and 

waking up 

The fifteenth optimistic strategy: Morning optimism (when waking up) and the logic 

of addressing it 

The sixteenth optimistic strategy: Optimism when sleeping and the logic of 

addressing it 

Eighth 

session 

Turning 

optimism into a 

habit 

The seventeenth optimistic strategy: Turning optimism into a habit, the logic of 

addressing it, and recording optimistic exercises over the next two months according 

to a checklist 

 

 

Findings 

The maximum number of participants belonged to women in 

the control group (93.33%) and men in the positive 

psychotherapy group (33.33%). Moreover, in terms of the age 
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group of participants, the maximum and minimum frequencies 

belonged to the positive psychotherapy group of 46-50 and the 

control group of 41-45 years, respectively. In terms of 

education level, the maximum and minimum frequencies 

belonged to the diploma degree in the positive psychotherapy 

group (66.7%) and the master's degree and higher in the control 

group (13.3%), respectively. 

Table 3. The mean and standard deviation, and Shapiro-Wilk statistics of the variables in CBT, positive psychotherapy, and control 

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

Variable Group 

Pretest Posttest Follow-up Significance 

Mean SD Mean SD Mean SD Pretest Posttest 
Follow-

up 

Locus of 

control 

CBT 26.06 2.34 29.60 2.89 31.06 3.97 0.067 0.097 0.227 

positive 

psychotherapy 
24.53 2.79 29.00 2.44 30.53 3.39 

0.066 0.050 0.410 

Control 24.13 2.58 23.60 2.72 23.20 2.62 0.329 0.903 0.298 

          

 

The mean, standard deviation, and Shapiro-Wilk statistics 

concerning the scores of the participants in the experimental 

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

phases can be seen in Table 3. According to the table, the data 

of the variables were normally distributed in 3 groups in the 

pretest, posttest, and follow-up phases. 

Table 4. The results of Levene’s Test and Mauchly’s Sphericity Test on the variable of the locus of control in the CBT, positive 

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

Assumption Phase 
Degree of 

freedom 1 

Degree 

of 

freedom 

2 

F 

The 

probability 

value 

Homogeneity of error variations 

Pretest 2 42 0.611 0.548 

Posttest 2 42 0.009 0.991 

Follow-up 2 42 1.07 0.350 

Intra-subject variability  

The 

probability 

value 

Degree 

of 

freedom 

Chi-

square 

statistics 

Mauchly 

statistics 

0.388 2 1.89 0.955 

 

 

According to Table 4, Levene’s test was not significant for any 

of the study phases. So, the assumption of homogeneity of 

error variances for the variable of the locus of control was 

observed in three phases. The results of Mauchly’s Sphericity 

Test in Table 3 indicated that the assumption of the equality of 

intra-subject variability for the variable of the locus of control 

was established. 

Table 5. The results of mixed repeated-measures ANOVA in explaining intragroup, intergroup, and interaction effects 

Source of 

effect 

The 

sum of 

the 

squares 

Degrees 

of 

freedom 

Mean 

squares 
F 

The probability 

value Eta 

squared 

Group 715.39 2 357.69 18.55 0.001 0.469 

Time 273.08 2 136.54 44.96 0.001 0.517 

Confrontational 

effect 

724.74 2.79 
259.74 

47.84 
0.001 

0.467 

 

According to Table 5, CBT and positive psychotherapy had a 

positive effect on the locus of control (P = 0.001). The effect 

of time increased the locus of control (P = 0.001) compared to 

the pretest phase. The interaction effect of the time * group 

increased the locus of control (P = 0.001) compared to the 

control group. 

Table 6. The results of the Bonferroni test for pairwise comparisons of the means of the effect of time and time * group 
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According to Table 6, the results of the Bonferroni test showed 

a significant mean difference between pretest and posttest 

phases and between pretest and follow-up phases for the 

variable of the locus of control, indicating a positive effect of 

CBT and positive psychotherapy and the continuity in the 

follow-up phase. The results of Table 5 suggested that there 

was no significant difference between CBT for the variable of 

the locus of control. 

Discussion  

According to the findings, the hypothesis that CBT and 

positive psychotherapy had a significant effect on the locus of 

control in patients with hypothyroidism was confirmed. 

Although the effect of CBT was slightly greater than that of 

optimistic training, there was no statistically significant 

difference between the two groups.  

Since no print and electronic sources were available on the 

effect of CBT on the locus of control in patients with 

hypothyroidism, the results could not be well compared. 

However, various studies have examined the effect of CBT on 

the locus of control in patients with various diseases. For 

example, Fatimah et al. (2019) argued that CBT significantly 

contributed to an increased locus of control of students 

experiencing academic stress (19). Furthermore, the results of 

a study by Mehrtak et al. (2017) indicated that according to the 

external locus of control in most dialysis patients, the use of 

CBT affects the internalization of the locus of control in this 

group of patients and that CBT seems to be essential for 

internalizing patients' locus of control (20).  

The results of studies show that the locus of control is defined 

as a generalized expectation that is perceived with an internal 

or external pattern and reflects the degree of belief that the 

individual considers events to be dependent on his/her 

relatively stable behavior or characteristics. One sometimes 

perceives reinforcement as a consequence of some of one's 

actions but does not consider them to be entirely dependent on 

one's actions. Such cases are considered the result of luck, 

fortune, control of powerful others, or unpredictability due to 

the great complexity of the forces that surround the person. 

Events are called belief in the external locus of control if they 

are interpreted in this way. A person has a belief called 

"internal locus of control" when he/she perceives events in 

harmony with his/her relatively stable behavior or 

characteristics (21). People with an external locus of control 

find events unpredictable due to the complexities of the 

environment. Individual differences in the generalized beliefs 

about them can be identified by evaluating the external and 

internal locus of control. 

Given that many of the psychological problems of patients are 

caused by unfavorable mental status and their negative 

perceptions about the disease and themselves, researchers 

consider the role of cognitive factors in behavior, feelings, and 

emotions to be effective and important. According to studies, 

people who have an external locus of control have a set of 

wrong beliefs, cognitions, and attributions (20). These people 

have beliefs about their abilities that can be changed through 

the use of various psychological therapies. Studies indicated 

that it is possible to reconstruct individuals' cognitive 

constructs and influence their perceptions and interpretations 

of events, happenings, and behaviors through CBT (22). The 

main goal of cognitive therapy is to change and improve 

individuals' cognitive processes. So, desirable changes in 

patients' behavior are achieved by changing their thought 

patterns, beliefs, and attitudes. Studies also suggest that the 

need for psychological therapies in addition to medical 

treatment is evident in the concept of patients' locus of control. 

Optimistic people, on the other hand, are more likely to believe 

in the internal locus of control of their health and benefit from 

strategies to change the controllable aspects of stressors and 

positive regeneration (23). Since having a locus of control 

combined with positive perceptions and attitudes leads to a 

better assessment of health, the internal locus of control plays 

an important role in psychological mechanisms (23). 

Accordingly, having optimism underlies health beliefs and 

internal control of health by creating positive beliefs and 

attitudes. Due to the high prevalence of patients with 

hypothyroidism, variables such as optimism and cognitive-

behavioral therapy are used very rarely in the treatment of this 

type of disease at the same time. However, it is highly 

effective. The available treatments for hypothyroidism are 

mainly medication and surgery. These treatments do not take 

into account the concerns, moods, and problems of patients and 

do not repair their psychological problems. Given that new 

approaches to the etiology, control, and treatment of non-

The difference between the groups The mean difference The standard error The probability value 

L
o

cu
s 

o
f 

co
n

tro
l 

CBT 
Positive psychotherapy 0.889 0.926 1.000 

Control 5.26 0.926 0.001 

Positive psychotherapy Control 4.37 0.926 0.001 

Time differences The mean difference The standard error The probability value 

L
o

cu
s 

o
f 

co
n

tro
l 

Pretest 
Posttest -2.48 0.344 0.001 

Follow-up -3.35 0.404 0.001 

Posttest Follow-up -0.876 0.351 0.053 
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communicable diseases emphasize the psychosocial and 

psychological aspects in addition to physical symptoms and 

physical problems, integration of psychological aspects seems 

to be necessary along with pharmacological interventions to 

improve the quality of treatment and improve patients with 

endocrine diseases such as hypothyroidism. 

Conclusion 

Findings show that the use of CBT and optimism increases the 

internal control in patients with hypothyroidism. So, steps can 

be taken to create a locus of control in these patients by 

designing appropriate programs for the implementation of 

psychological and optimistic training. 
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