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Abstract
Background The delayed diagnosis, altered body image, and clinical complications associated with acromegaly impair
quality of life.
Purpose To assess the efficacy of the cognitive-behavioral therapy (CBT) technique “Think Healthy” to increase the quality
of life of patients with acromegaly.
Methods This non-randomized clinical trial examined ten patients with acromegaly (nine women and one man; mean age,
55.5 ± 8.4 years) from a convenience sample who received CBT. The intervention included nine weekly group therapy sessions. The quality of life questionnaire the 36-Item Short Form Survey (SF-36) and the Beck Depression Inventory (BDI)
were administered during the pre- and post-intervention phases. The Wilcoxon signed-rank test was performed to assess the
occurrence of significant differences.
Results According to the SF-36, the general health domain significantly improved (d′  = − 0.264; p = 0.031). The mental
health domain improved considerably (d′  = − 1.123; p = 0.012). Physical functioning showed a non-significant trend toward
improvement (d′  = − 0.802; p = 0.078), although four of the five patients who showed floor effects improved and remained
at this level. Regarding emotional well-being, five patients showed floor effects and four improved, and the condition did
not change among any of the four patients who showed ceiling effects. No significant changes were found with regard to the
other domains. No significant differences in the BDI were found before or after the intervention.
Conclusion The technique presented herein effectively improved the quality of life of patients with acromegaly with different
levels of disease activity, type, and treatment time.
Keywords Acromegaly · Quality of life · SF-36 · Depression · Cognitive-behavioral therapy

Introduction
Acromegaly is a chronic disease characterized by the excessive production of growth hormone (GH) and insulin-like
growth factor-1 (IGF-1) [1–3]. Its characteristic coarse features and limb growth develop gradually, which complicates
early diagnosis [1, 2]. Furthermore, its associated clinical
complications shorten life expectancy by 10 years on average [2, 4, 5].
Quality of life is a key concept that can be assessed along
a health-disease continuum [6] based on personal goals and
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expectations [3, 6]. Delayed diagnosis, altered body image,
and clinical co-morbidities result in impaired quality of life
among patients with acromegaly [2–4, 7, 8]. Other factors
related to quality of life impairment include advanced age
[9–11], female sex [2, 9, 10, 12], disease time [2, 12], joint
pain [6, 13, 14], radiation therapy [2, 6, 7, 11, 15, 16], high
body mass index (BMI), hypopituitarism [15], and active
disease [2, 17]. However, a systematic review failed to reach
a consensus regarding the relationship between quality of
life and disease activity [15]. The quality of life impairments
associated with acromegaly are similar to those observed in
patients with cancer undergoing chemotherapy [18].
Executive function is the largest component of cognitive processing and includes inhibitory control, working
memory, problem solving, flexibility, reasoning, planning, and execution [19]. Patients with acromegaly present
less activation of areas that are strongly associated with
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cognitive functions, such as the prefrontal and temporal
cortex [19]. The literature indicates that patients with
acromegaly present impaired working memory, learning,
and recall process [20]. Cognitive dysfunction, mainly
executive and memory dysfunction, has been observed
in acromegalic patients [19]. Acromegalic patients may
present impairment in their ability to execute tasks that
require mental flexibility and executive functioning, in
addition to presenting greater difficulty performing tasks
that involve working memory [19].
Psychiatric disorders, especially depressive symptoms [4,
6, 12, 15, 21–24], anger [6, 12], anxiety [6, 23, 24], body
image distortion, social isolation, and low self-esteem [4],
are more commonly found in patients with acromegaly than
in patients with other chronic diseases [5, 6]. Psychopathological symptoms can more strongly affect quality of life
than the disease activity itself [24, 25].
Studies of medical treatments for patients with acromegaly have revealed correlations among quality of life, depression, and treatment satisfaction [7, 8]. Communication with
the patient, awareness of the treatment options, and discussing problems [26] can have positive effects [7].
Emotional regulation facilitates the realistic assessment
of situations experienced by the patients rather than how the
patient may perceive situations due to unstable emotions [27,
28]. Because depression and anxiety states can be altered,
treating these symptoms [15, 25] represents a promising way
to improve patient quality of life [25].
The psychological impact of acromegaly urges the development of a cost-effective [29, 30] psychotherapeutic program [2, 4, 6, 15, 25, 31]. In this sense, cognitive-behavioral
therapy (CBT), which was developed by Aaron Beck in the
1960s [27, 28], has revealed that emotion and behavior are
determined by how the individual interprets situations and
not by the situations themselves [32–34]. Learning from
one’s psychotherapeutic experience might be more beneficial
than long-term pharmacotherapy with regard to preventing
depressive relapses [35].
The efficacy of CBT has been assessed with regard to
anxiety, anger, chemical dependence, stress related to other
diseases, chronic pain, fatigue, depression, and other symptoms [36]. CBT is characterized by its high efficacy and low
cost [36], which justifies the application of a program based
on its principles. CBT group sessions deliver positive results
and are characterized by the optimization of the therapist
time in relation to individual treatment [28, 37, 38].
The six-step “Think healthy” technique didactically uses
an analogy of gray and green avocado figures representing
the problem and a possible alternative, respectively, to favor
a less emotional and more rational decision-making process
[39, 40]. This approach aims to develop healthy behaviors
by restructuring unhealthy into healthy thoughts, thereby
balancing the patient’s emotions and improving his or her
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quality of life (Fig. 1). Concurrently, the patient is asked to
create lists of personal qualities and achievements.
Among patients with acromegaly, various research studies have identified the psychopathological profile of these
patients to assess their quality of life and the efficacy of the
available treatments to improve quality of life [15]. The present study aimed to assess the efficacy of the CBT technique
“Think healthy” to improve the quality of life of patients
with acromegaly. For this purpose, the 36-Item Short Form
Survey (SF-36) was administered as a quality of life questionnaire. Indicators of depression were measured and compared before and after participation in the survey. To our
knowledge, this study is the first to show improved quality
of life using CBT in patients with acromegaly.

Method
This non-randomized clinical trial treated patients with acromegaly at the neuroendocrinology outpatient clinic of the
University Hospital of Brasília.
Patients were included in this study if they were diagnosed with acromegaly, followed at this outpatient clinic,
and agreed to participate in the study. Both male and female
patients were included, and their ages ranged from 18 to
75 years. Suicide risk, as assessed based on the answer to
item 9 of the Beck Depression Inventory (BDI), was an
exclusion criterion [41].
Patients were selected by convenience based on their
availability to participate in this study and after describing in detail all of the intervention steps. The research

Fig. 1  Coping card: “Think healthy and feel the difference”. According to cognitive-behavioral therapy, the following three levels of
thinking occur: (1) automatic thinking (i.e., the avocado peel), which
is not related to reflection or deliberation; (2) conditional beliefs (i.e.,
the flesh), which is the level of cognition associated with behavior;
and (3) core beliefs (seed), in which absolute or rigid thoughts are
present. The figures of the gray and green avocados provide an analogy that differentiates unhealthy from healthy patterns. This technique aims to develop healthy behaviors by restructuring unhealthy
thoughts into healthy thoughts, thereby balancing the patient’s emotions and improving his or her quality of life
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project was approved by the Research Ethics Committee
of the Health Sciences School, University of Brasília. The
participants read and signed an informed consent form.
The participants received nine weekly 90-min “Think
healthy” group therapy sessions from September to
November 2015. These meetings were held in a room in
which all participants were comfortably seated in a circle,
thereby enabling them to use the materials, take notes, and
complete exercises. The room was well lit, air-conditioned,
and private.

Evaluation before and after the intervention
During the week before starting the group therapy sessions, the proposed work, the dates scheduled for the meetings, and the content of the sessions were presented. Data
regarding age, sex, disease duration, IGF-1 levels, arterial
hypertension, diabetes, arthralgia, and type of treatment
(surgery, radiation therapy, oral, or injectable medication)
were collected. BMI was calculated using the following
formula: BMI = weight (kg)/height (m2).
The disease was considered active if the patient’s IGF-1
level was higher than the upper limit normal variation
(ULNV) based on age and sex, even in the presence of
cabergoline, octreotide, or pegvisomant. The disease was
considered controlled if the use of these drugs kept the
patient’s IGF-1 blood concentration within the normal
range. The disease was considered cured when the concentration of this hormone was within the normal range
without use of the above drugs. The patients were considered hypertensive if their blood pressure was equal to or
greater than 140/90 mmHg or if they used antihypertensive
drugs [42]. Type 2 diabetes mellitus was considered active
if the patient’s glycemic index was greater than 126 mg/dL
or if hypoglycemic drugs were being used [43].

Instruments
Quality of life questionnaire (SF‑36)
The self-administered quality of life questionnaire SF-36
[37] was used to assess quality of life before and after the
intervention. This multidimensional questionnaire consists
of 36 items, which are subdivided into eight domains. Item
2 was not calculated for any domain and is used only to
assess how much the individual has improved or worsened compared with a previous year. The final score ranges
from 0 (zero) to 100 (one hundred), where 0 denotes the
worst state, and 100 denotes the best state [37].

BDI
The self-administered BDI was used to assess depression
before and after the intervention [41]. The following psychiatry patient levels were considered for this scale [41]:
minimum, 0–11; mild, 12–19; moderate, 20–35; and severe,
36–63.

Intervention protocol
The “Think Healthy” technique [39, 40] is a mobile application available for download at the Apple Store and Google
Play in Portuguese- and English-language versions. The
brief version is shown in Fig. 1.
The “Think Healthy” exercise is completed by following
the instructions, starting with a problem or unstable emotion.
On the gray side, step 1 sums the emotional dysregulation
and distorted thoughts that result in unhealthy behaviors.
On the colored side, step 2 sums the acceptance of the
unstable emotions and healthier thoughts that result in
healthy behaviors. However, maintaining unstable emotions
and reliving adverse situations from the past can perpetuate
the problem and reinforce unhealthy behaviors, which characterizes step 3, the return to the gray side.
Steps 4 and 5 reinforce quality of life decision-making.
Step 4 values the disadvantages of the unhealthy behaviors
associated with steps 1 and 3. Likewise, step 5 values the
advantages of the healthy behaviors associated with step 2.
Thus, the patient spends less time on the gray side and more
time on the green side.
Step 6 (as part of the green side) summarizes the previous
steps, with notes written on coping cards [39] that should
be remembered for adverse situations. The major questions
are “What would I tell a friend to think and to do, and how
would he or she feel?” and “If my goal is to be healthy, then
what is best to think and do now, and how will I feel?” For
example, “If beauty were everything, then there would be
no beautiful unhappy people, nor would there be ugly happy
people”.
This technique was adapted for patients with acromegaly
[39, 40], and all patients received the handouts. Specific topics were addressed in each session. To facilitate the practice
of the cognitive and behavioral skills between therapy sessions, the therapy notepad and coping card deck were provided [39]. A small, laminated coping card with the avocado
figures (measuring 10 × 6 cm) was handed to the patients
(Fig. 1).
The following intervention group therapy sessions were
conducted: session 1—the basic concepts of CBT [27]; session 2—emotional regulation; session 3—increased selfesteem and self-confidence; session 4—adaptation of the
“Think Healthy” technique [39] to the practice of physical
activity; session 5—anger management; session 6—fear
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management; session 7—acromegaly: coping with physical
appearance and disease; session 8—clarification of acromegaly; session 9—summary of topics covered in the sessions.

Data analysis
The data were grouped to identify the profile of each participant and his or her progression throughout the intervention. To interpret the SF-36 dimensions, the percentage scores were calculated using normative data from the
Social Dimensions of Inequality Household Survey, which
was conducted in 2008 using a Brazilian sample [44]. To
assess whether significant differences occurred between the
pre- and post-intervention evaluations, the Wilcoxon signedrank test was performed [45]. Differences associated with
p < 0.05 were considered significant. Cohen’s d was adopted
to interpret the intervention effect size [46].

Results
Initially, 62 patients were invited to participate in this study.
Of these, 39 patients were not interested in participating.
Thirteen were willing but unable to attend the weekly sessions. Ten participants were available to participate in the
therapy sessions and comprised the study subjects. The clinical characteristics of the patients are outlined in Table 1.
This table shows that nine patients were women, and
patient 9 was the only man. The age of the participants
ranged from 42 to 69 years. Their BMIs ranged from 21.5
to 39.2 kg/m2; one patient had a normal BMI, whereas seven
were overweight, and two were obese. The diagnosis time
ranged from 1 to 23 years. The time elapsed between diagnosis and the start of the study ranged from 2 to 216 months.
Tumor size ranged from 8 to 34 mm. The percentage of
IGF-1 concentration (i.e., the upper limit of normal variation
ULNV IGF-1) ranged from 47 to 181%. Regarding disease
stage, two patients were classified as cured, five patients
showed controlled disease, and three showed disease activity. Regarding the treatment strategy, seven patients received
transsphenoidal surgery, and four received radiation therapy
after surgery. Eight patients received octreotide LAR, six of
whom were also treated with cabergoline; two used pegvisomant. The most common co-morbidities were diabetes,
impaired fasting glycemia, or glucose intolerance in six
patients and arthralgia in six patients.
The findings before and after the CBT intervention are
presented in Table 2. Significant and satisfactory improvements were observed with regard to the SF-36 in the general health domain (d′  = − 0.264; p = 0.031); seven patients
improved, two showed no change, and one worsened.
The mental health domain significantly and considerably
improved (d′ = − 1.123; p = 0.012): nine patients improved,
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and only one worsened. Role limitations due to physical
health (d′  = − 0.802; p = 0.078) showed a non-significant
trend toward improvement: four of the five patients with
floor effects improved, whereas one remained at this level.
Regarding role limitations due to emotional problems, five
patients showed floor effects, and four improved; all four
patients who showed ceiling effects remained at this level.
The other domains showed no significant changes.
Regarding the BDI depression scores, four patients had
minimum scores, three had mild scores, and the remaining three had moderate scores during the pre-intervention assessment. No significant change in the results was
observed before and after the intervention.

Discussion
The “Think Healthy” CBT technique improved four quality
of life on the SF-36: general health, mental health, physical functioning, and emotional well-being. Regarding the
number of group therapy sessions, one study showed that the
results of seven sessions were similar to those of 12 sessions
applied to patients with obsessive–compulsive disorder [30].
Thus, the nine sessions that the patients with acromegaly
underwent induced positive results.
The “Think Healthy” technique was adapted to specific
situations associated with group therapy sessions 4, 5, 6,
and 7. For example, the practice of physical activity was
addressed in session 4. The participants completed the exercise collaboratively. Steps 1 and 2 showed the importance
of interpreting a situation rather than the situation itself
[27, 38–40]. In general, people restructured their unstable
thoughts from step 1 (i.e., “I will do it in the afternoon”/“I
have other commitments”) into healthy thoughts in step 2
(i.e., “It might be helpful to invite a friend”/“It is good for
my self-esteem”), thereby maintaining emotional balance
and desired behaviors.
In certain situations, the construction of step 2 (i.e., the
colored side) was sufficient to maintain healthy emotions
and behaviors. However, unstable emotions and memories of
adverse situations can perpetuate the problem, which characterizes step 3 (returning to the gray side; e.g., “I dislike it.
I am too lazy. My mother is no longer here to encourage me.
Doing physical activity is a waste of time…”).
Similar to patients with acromegaly, patients with social
anxiety reported recurrent flashbacks related to aversive
memories of social events that involved bullying and feeling humiliated. These events can trigger avoidance behaviors
[47]. In patients with social anxiety, CBT reduces the number of safety and avoidance behaviors. Acceptance of both
oneself and others improves [48].
Deciding what to do and how to do it as well as assessing
the associated consequences is no longer a simple and easy
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process [49]. A healthy choice depends on balanced emotions; however, the effect of emotions on decision making
is rarely studied [49]. CBT teaches patients to analyze situations from a different perspective so that their standpoint
is considered a matter of choice [50, 51].
On the colored side, the risk of an unstable emotion
comprising a healthy decision is minimized in steps 4 and
5 [49]. The disadvantages of a sedentary lifestyle such as
“worsened pain, blood pressure, diabetes, worse bone quality; sleep deprivation; brain neglect…” were reinforced. The
following advantages of physical activity were valued in step
5: “improved quality of life as a whole; improved diabetes,
bone quality, and cardiac conditioning; care of the brain;
maintaining the gains; and feeling well…”
As a summary of the topics addressed in the five initial
steps, step 6 was constructed to “undergo medical evaluation, follow the guidelines, and practice physical activity
carefully to avoid any damage.”
In a study of healthy participants who applied the “Think
Healthy” technique [40], the abbreviated World Health
Organization Quality of Life Questionnaire (WHOQOLbref) showed significant improvements in physical health
(p = 0.05), psychological health (p = 0.04), environmental health (p = 0.01), overall health (p = 0.01), and general
health (p = 0.01), but not in social relationships (p = 0.47)
[40]. In comparison, the current findings were only significant in relation to general health and mental health, most
likely because patients with acromegaly have a chronic and
debilitating disease [4].
The high prevalence of psychopathological symptoms in
patients with acromegaly that are considered successfully
treated suggests that the damaging effects of excess GH and
IGF-1 levels on the central nervous system are irreversible
[23]. Psychopathological symptoms are observed daily, and
they negatively affect quality of life more clearly than hormonal factors [25].
The significant improvement in mental health might have
been facilitated by the group therapy sessions, particularly
sessions 5, 6, 7, and 8. Importantly, the concepts of CBT and
the “Think Health” technique were addressed in sessions 1
through 4 and were the basis of the remaining sessions.
The group therapy sessions 3, 4, 6, 7, and 8 might have
contributed to the increase in role limitations due to the
physical health scores in four of the five patients who initially showed floor effects.
An interesting result was also revealed with regard to role
limitations due to emotional problems, in which four of the
five patients who showed floor effects improved and four
patients who showed ceiling effects remained at that level.
These last two domains were associated with the worst
scores in relation to the normal Brazilian population [44]
(Table 2). After the intervention, patients 3, 5, 6, 8, 9, and
10 showed improved physical functioning and patients 3, 4,

6, and 7 showed improved emotional well-being compared
with their initial floor effect scores (Table 2).
Similar to role limitations due to physical health, pain
showed a significant trend toward improvement. This result
might be because of the content addressed in sessions 1, 2,
3, and 4. Improved pain and functioning is observed when
educational material regarding disease is provided [13].
Approximately 90% of patients with acromegaly mention
osteoarticular pain, which can worsen the physical functioning, mental health, and pain domains of quality of life compared with the normal population [13]. In the present study,
six patients reported arthralgia.
Delayed diagnosis and psychosocial impairment have
been reported in rural and urban patients with acromegaly
because diagnosis time is significantly correlated with quality of life, depression, and body image [2]. In the present
sample, most patients had a diagnosis delay of more than 2
years, which might have contributed to the decreased quality of life of this group compared with the general Brazilian population. However, this relationship apparently had
no effect on the CBT results because the time of diagnosis
delay varied widely, ranging from 2 (case 2) to 216 months
(case 4).
The quality of life of patients with acromegaly before
starting the treatment has been described as compromised
[15], both when assessed using the generic SF-36 [9, 24, 52,
53] and when using a disease-specific instrument such as
the Acromegaly Quality of Life Questionnaire (AcroQoL)
[24, 53–57]. Currently, the following three treatment options
are available to patients with acromegaly: surgery, radiation
therapy, and drug therapy [1, 4]. These treatment modalities, alone or in combination, can affect the quality of life of
patients with acromegaly [15].
One treatment (transsphenoidal surgery) among 41
Japanese patients with acromegaly induced significant
improvements in four quality of life domains as assessed by
the SF-36: role limitations due to physical health, general
health, social functioning, and emotional well-being. These
results were similar across the 26 patients who showed complete remission and the remaining 15 who showed partial
remission. The CBT used in the present study significantly
improved the general health of seven patients (p = 0.031)
and the mental health of nine patients (p = 0.012); however,
social functioning was not affected (p = 0.176). Surgery
also improved the patients’ psychological functioning and
appearance compared with drug treatment as assessed by
the AcroQoL [55].
Many patients with acromegaly cannot control their disease with surgery alone and require treatment with pharmaceutical drugs [1, 4]. In the present study, seven patients
with acromegaly received surgery, but the disease was not
able to be controlled in any of these patients with this treatment alone. Several studies have suggested that adjuvant
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treatment to surgery [54, 55] or isolated treatment [57] with
pharmaceutical drugs effectively improves the quality of life
of patients with acromegaly. Patients who use long-acting
somatostatin analogues as a complement to surgery have
poorer scores on most of the RAND-36 scales. This questionnaire is similar to the SF-36, AcroQoL, and the fatigue
inventory with regard to those who do not need to use agonists [53]. Other studies have used the AcroQoL, which
complicates comparisons with our results because we only
used the SF-36 to assess quality of life.
Evaluations using the AcroQoL have reported that using
octreotide LAR for more than 4 years is associated with
improvements in biochemical markers [54]. Isolated treatment with octreotide LAR for 24 weeks only improved the
physical appearance score as assessed by the AcroQoL
[58]. However, the AcroQoL and the Psoriasis and Arthritis
Screening Questionnaire (PASQ) applied to patients with
acromegaly initially treated with octreotide LAR, and then
in combination with pegvisomant, showed that quality of
life improves regardless of IGF-1 concentration [56]. The
use of lanreotide autogel for more than 1 year as an isolated
treatment improved the quality of life of patients with greater
biochemical control as assessed by the PASQ and the AcroQoL; however, no correlation was found between the GH
and IGF-1 concentrations [57].
The quality of life assessment of 58 patients with acromegaly receiving three treatment options showed that the
role limitations due to physical health, vitality, and pain
scores decreased compared with the patients’ emotional and
psychosocial scores [24]. Radiation therapy is associated
with a decrease in quality of life [55]. Four patients in the
current sample were treated with surgery, radiation therapy,
and drug therapy.
Eight patients in the present study used octreotide LAR,
and six used cabergoline. The increase in cerebral dopaminergic tone after use of the dopamine-agonist cabergoline can
trigger psychiatric problems such as compulsive shopping
behaviors and sexual activity, theft and gambling, schizophrenia, psychoses, and intermittent explosive disorder (for
a more detailed discussion and references, see Vilar et al.)
[59]. However, none of the patients using cabergoline in the
current study developed any psychiatric disorder. Furthermore, seven patients received surgery, four received radiation therapy, and only two received primary treatment with
octreotide LAR. Regarding disease activity, two patients
were cured, five patients showed controlled disease, and
three showed active disease.
The present study showed that the worst scores were
associated with role limitations due to physical health and
emotional well-being during the pre-intervention assessment, regardless of the treatment received or the biochemical control. During the post-intervention assessment,
two patients showed no changes in physical functioning,
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six improved, and two worsened. Patients 3, 4, 6, and 7
showed important improvements in role limitations due to
emotional problems after the psychotherapeutic approach
was applied, and participants 8, 9, and 10 showed ceiling
effects even before group therapy began (Table 2).
Because of non-modifiable factors such as age, sex,
disease time, and tumor size, quality of life can be
improved via psychotherapeutic interventions [25, 31]
that strengthen coping strategies and social support networks [23]. Thus, psychotherapeutic treatments are recommended to improve the quality of life of patients with
acromegaly. To our knowledge, however, this study is the
first to publish the effect that psychotherapy has on the
quality of life of patients with acromegaly, despite evidence of successful results with regard to other chronic
diseases [15]. CBT has shown positive results concerning
the treatment of several diseases [27, 32–34, 39], and successful results were also obtained for the patients in the
present study.
Despite the existing evidence of dysexecutive syndrome
in acromegalic [19, 20], the results of this study are important. Participants were able to restructure their cognition and
improve their quality of life. Some features of CBT may
have facilitated improved visual and verbal memory, such as
structured sessions, the use of a notepad and coping cards,
collaborative exercises, and printed material.
Acromegalic patients also present partial concern during
the performance of tasks involved in dysexecutive syndrome,
which may impair their ability to perform everyday tasks
[19]. For example, with the aim of dealing with this difficulty, participant 4 reported a “fear of doing things, even
simple, when alone”. Her example was used in session 6,
fear management. The following coping cards were prepared: “When I value what I do, I feel confident and overcome obstacles. At a time of fear, I must remember that I
help other people and that I can do the same for myself.”
In session 6, participant 6 shared her experience and
addressed her “fear of being home alone”. The disadvantages of always needing someone to stay at home (“I am a
burden to other people…”) and the advantages of staying
home alone were valued (“enjoying my home and putting the
problems into perspective…”). Coping cards were prepared
(“When I feel fear, I will use the same strategies that I used
to overcome my fear of flying: I will pray…”).
In the present study, the BDI score levels of the psychiatric patients (i.e., minimum, mild, moderate, and severe)
were used because of the lack of a cutoff point for patients
with acromegaly [41]. In 2012, a study of 45 patients with
acromegaly from the same outpatient clinic as the present
research sought to assess their psychopathological profile,
and 8.9% showed an indication of severe depression [60].
The prevalence of severe depression among patients with
acromegaly has been reported to be 5.2% [61], 5% [7],
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and 3% [31]. However, no participant in the present study
showed an indication of severe depression.
In the pre-intervention assessment, three participants
showed an indication of moderate depression, three showed
mild depression, and four showed minimal depression. The
lowest depression score possible (i.e., zero) was found in
only one study participant. In that case, no improvement
was possible, which is considered a floor effect [62–64].
In addition, the decrease in BDI score was not significant.
One limitation of the current study is its small sample
size; however, acromegaly is a rare disease, and the current study employed non-randomized convenience sampling
using the patients who visited the clinic for treatment. Furthermore, short-term treatment might lead to relapse after
completion.
In conclusion, CBT effectively improved several quality
of life aspects among patients with acromegaly with various
levels of disease activity, regardless of treatment time and
type. Furthermore, no cases of severe depression were identified in these patients, and the therapy showed no effects on
depression.
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