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Depressive symptoms in acromegaly: factors 
that affect their incidence and severity?
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AbstRAct

Aim. The study aimed to evaluate the influence of acromegaly on the prevalence and the severity of depres-
sive symptoms in patients with active and inactive disease.
Material and Methods. The study group comprised 56 patients with acromegaly, which were divided into two 
groups based on growth hormone (GH) and insulin-like growth factor (IGF-1) levels, with controlled/cured 
and with uncontrolled acromegaly. The presence and severity of depressive symptoms were assessed using 
the Beck Depression Inventory-II (BDI-II).
Results. The mean score of BDI-II in the whole group of patients was 13.43±10.41, with no significant dif-
ference in the severity of depressive symptoms between patients with cured/controlled and uncontrolled 
acromegaly (p=0.620). Similarly, the lack of statistically significant differences was confirmed in patients 
with micro- and macroadenomas, as well as with and without hypopituitarism. There were no significant 
correlations between BDI-II scores and GH or IGF-1 levels, patient age or duration of the illness.
Conclusions. Depressive symptoms are common in acromegalic patients even if remission has been 
attained. They are most likely caused by psychological, non-organic causes. Patients diagnosed with 
acromegaly should undergo a screening BDI test as a part of comprehensive care, and in the event of elevat-
ed levels should be provided with a psychiatric consultation and psychological care.

Introduction

Acromegaly is a rare disease with a prevalence 
estimated at 4–13 cases per 100,000 population 

[1,2], mainly caused by a growth hormone (GH) 
producing pituitary adenoma. The consequence 
of the disease is excessive secretion of growth 
factors, mainly insulin-like growth factor-1 (IGF-1). 
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It is a chronic disease that progresses slowly, 
with symptoms developing gradually, and it usu-
ally takes about 5–10 years to determine a prop-
er diagnosis. By this time, a spectrum of physi-
cal changes is already distinguishable and can 
visibly alter one’s appearance. The main clinical 
features are enlarged hands and feet, thickened 
skin, facial changes including large ears, nose, 
tongue and lips, prognathism with wide spacing 
and premature tooth loss, excessive enlargement 
of superciliary arches and frontal tubers as well 
as other skeletal deformations (see Figure 1). 
These features are accompanied by metabolic 
disturbances, such as hypertension and disor-
ders of carbohydrate metabolism, including dia-
betes, myocardial dysfunction, breathing disor-
ders, visceromegaly and degenerative changes in 
the motor system. Acromegaly also significantly 
increases the risk of developing various tumours, 
both benign and malignant. Large pituitary ade-
nomas can also cause visual impairment and 
other neurological disorders [3–5]. 

Metabolic disturbances, as well as changes 
in internal organs and appearance, maybe irre-
versible even after successful treatment. Con-

sequently, patients with acromegaly often suf-
fer from a decreased perception of general well-
being, dissatisfaction with body image and ten-
dency towards social isolation, sexual dysfunc-
tion and severe impairment of their quality of life 
[6–8]. Thus, acromegaly resulting in both physi-
cal and psychological limitations can increase 
the risk of depression and may have a negative 
impact on patients’ quality of life even if they are 
in remission [6,9,10]. 

Additionally, it was confirmed that GH and 
IGF-I act on the brain through many mechanisms 
including several neurotransmitter systems, 
astrocyte intercellular communication, glucose 
energy metabolism, neuronal dendritic ultra-
structure, and cerebral blood flow. IGF-I has a 
neuroprotective and regenerative role in the cen-
tral nervous system, as it affects proliferation, 
cellular differentiation and various plasticity-re-
lated processes in several regions of the brain. 
Moreover, it enhances neurogenesis and increas-
es oligodendrocyte recruitment of newborn cells 
in the hippocampus. These processes seem to 
be involved in various aspects of brain functions, 
such as ageing, undergoing stress, exercising 

Figure 1. Typical symptoms of acromegaly in a 45-year-old patient
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and learning [11]. Nonetheless, in a condition of 
chronic GH/IGF-1 excess, their effects could be 
paradoxically detrimental. Martin-Rodriquez et 
al. showed that acromegalic patients presented 
lower activity in the right dorsolateral prefron-
tal cortex and left parahippocampal cortex than 
healthy controls [12]. 

Aim

The aim of the study was to evaluate the influ-
ence of acromegaly on the prevalence and the 
severity of depressive symptoms in patients with 
cured or controlled and uncontrolled disease.

Material and Methods

The study group comprised 56 patients with acro-
megaly (37 women, i.e. 66.1% of the study group 
and 19 men, i.e. 33.9% of the study group), aged 
25–82 years (mean 57.6±11.2) hospitalised in the 
Department of Endocrinology of Medical Univer-
sity in Lublin. Diagnosis of acromegaly was deter-
mined by the presence of typical clinical findings, 
failure to suppress the GH level to less than 1.0 ng/
ml during an oral glucose tolerance test (OGTT), 
high levels of IGF-1 adjusted for age and gender, 
as well as the presence of adenoma in magnetic 
resonance imaging (MRI) pictures. In one case 
without visible pituitary adenoma, despite mul-
tiple imaging studies, the cause of over-produc-

tion of GH was not determined. Disease duration 
ranged from newly diagnosed to 31 years (mean 
8.8±8.4 years). The whole group was divided into 
two subgroups: the first with controlled or cured 
acromegaly (n=27) and the second with uncon-
trolled acromegaly (n=29). The characteristics of 
the study group are presented in Table 1.

According to Polish recommendations [5], 
acromegaly was considered cured as a result 
of surgery when both the circulating IGF-1 level 
was within the normal age and gender-adjudged 
range and GH was less than 1.0 ng/ml during 
OGTT. Simultaneously, it was considered con-
trolled during pharmacological treatment when 
both the circulating IGF-1 level was within the 
normal age and gender-adjudged ranges and 
random GH was less than 1.0 ng/ml [5].

The presence and severity of depressive 
symptoms was assessed by the Beck Depression 
Inventory-II (BDI-II), a self-reported measure of 
the severity of depressive symptoms over the last 
two weeks. It has 21 items with a four-point scale 
ranging from 0 to 3 and the total score is the sum 
of each item-rating and can range from 0 to 63. 
Higher scores indicate greater symptom sever-
ity. The BDI-II can be used as a screening tool to 
detect depression in normal populations or as a 
tool to assess symptom severity in clinical popula-
tions. Depending on the population, there is a dif-
ferent interpretation of the BDI-II scores, for exam-
ple, according to Smarr and Keefer [13], the follow-
ing guidelines have been proposed: minimal range 
0–13, mild depression 14–19, moderate depression 

table 1. Subject characteristics

Variables The whole 
group
n=56

Controlled /
cured n=27

Uncontrolled 
n=29

p

Gender (male/female) 19/37 8/19 11/18 -
Age (years) mean ± SD 57.6 ± 11.2 60.7 ± 9.5 54.7 ± 12.1 p=0.044
Duration of acromegaly from diagnosis (years) mean ±SD 8.8 ± 8.4 9.7 ± 6.6 8.0 ± 9.7 p=0.442
GH (ng/ml) mean ± SD 7.14 ± 18.1 0.59 ± 0.58 13.01 ± 23.59 p=0.010
IGF-1 (ng/ml) mean ± SD 333.2 ± 278.2 151.3 ± 59.8 502.5 ± 295.1 p<0.001
Microadenoma 10 6 4 -
Macroadenoma 45 21 24 -
Tumour not visible 1 0 1 -
treatment of acromegaly
Previous surgery only
Previous surgery + radiotherapy
Previous surgery + medical treatment
Medical treatment only
None
Hypopituitarism (appropriate hormone replacement therapy)

17
2

18
17
2

15

16
1
7
3
0
7

1
1

11
14
2
8
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20–28 and severe depression 29–63. In a psychi-
atric population of the patients diagnosed with 
depression, a score of 0–13 is considered minimal 
depression [14,15] but as “no depressive symp-
toms” in the non-psychiatric population accord-
ing to Oleszko et al. [16]. Our group of patients with 
acromegaly was classified as non-psychiatric.

The results were subjected to statistical analysis 
using STATISTICA 10.0PL. Two independent groups 
were compared using the Student’s t-test. The χ2 
test was used to compare two independent groups 
for sociodemographic and nominal variables. An 
analysis of ANOVA variance with multiple post hoc 
comparative Tukey's tests were used to compare 
three independent groups. The correlation between 
the severity of depressive symptoms and selected 
clinical variables was analysed using the Pearson 
correlation test. The significance level of p<0.05 
indicating the presence of statistically significant 
differences or dependencies was accepted.

Results

BDI-II total score in the whole group of the 
patients ranged from 0 to 35, with a mean value 
of 13.43±10.41, which corresponds to the bor-

derline value for diagnosing mild depression. 
Thirty-one patients (55.4%) scored 0–13 indicat-
ing no depression, while almost half the group 
(44.6%) presented scores suggesting potential 
depressive disorder: 8 (14.3%) mild depression 
(scores 14–18), 11 (19.6%) moderate depression 
(scores 20–26), and 6 (10.7%) severe depression 
(scores 29–35), as shown in figure 2. There was 
no statistically significant difference in the sever-
ity of depressive symptoms between patients 
with cured/controlled disease (mean score = 
12.70±9.27) and uncontrolled acromegaly (mean 
score = 14.10±11.49; p=0.620). However, there was 
only one result corresponding to the diagnosis of 
severe depression in the subgroup with cured/
controlled acromegaly and five cases in the sub-
group with uncontrolled disease (Figure 2).

Similarly, the lack of statistically significant 
differences was confirmed in relation to the 
severity of depressive symptoms in patients with 
micro- and macroadenomas (p=0.559) as well 
as in patients with and without hypopituitarism 
(p=0.502). 

There were no statistically significant correla-
tions between the severity of depressive symp-
toms and patient age, duration of illness or GH 
and IGF1 concentrations.

Figure 2. BDI-II scores in both groups of patients
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Discussion

There are very few reports concerning the psychi-
atric complications of acromegaly. Manfred Bleul-
er was probably the first to deal with this problem, 
describing personality changes characterised by 
lack of initiative and spontaneity with brief periods 
of impulsive behaviour and, at times, cheerfulness 
and self-satisfaction in 1951. He also observed 
brief mood swings with periods of anxiety along 
with bradyphrenia, egocentricity and lack of con-
cern [17]. In the 1960s, 1970s and 1980s, there were 
also few reports concerning the problem of acro-
megaly and depressive symptoms [18–23]. Today, 
depression is a very widespread and valid problem 
as numerous studies have shown an increase in 
its incidence in the general population. 

Depression commonly affects patients with 
various somatic illnesses, especially hyperten-
sion, ischaemic heart disease and diabetes [24] 
and can be associated with a reduced quality of 
life and a poorer course and prognosis of their 
illness [25–29]. Furthermore, a somatic disease 
can also be responsible for the occurrence of 
depression and co-occurrence of the mentioned 
disorders can significantly contribute to a delay 
in diagnosis, leading to worsening of the clinical 
course of both diseases [30].

BDI-II sores in the general population differ 
according to several reports but usually do not 
exceed several points. For example, in the study 
conducted on 576 students by Whisman [31], 
the mean BDI-II total score was 8.36±7.16 and a 
median BDI score of 9 was reported for a cohort 
of healthy female controls by Celik [7]. In a study 
of 341 healthy men in Poland by Łopuszańska 
[32], the mean score of depressive symptoms was 
7.8±5.1 and positively correlated with age. 

In our group of patients, the mean total score 
of BDI-II was 13.43±10.41, which was worse not 
only in comparison with the general popula-
tion but also in comparison with other results in 
patients with acromegaly. For instance, with ref-
erence to the study conducted by Crespo [33], the 
total score of BDI-II in acromegalic patients was 
9 (0–27), significantly higher when compared 
with controls [1 (0–17), p<0,001]. 

In our group, similar to other studies [6,7], the 
difference in BDI scores between controlled and 
uncontrolled patients was not significant. We 
also confirmed the lack of significant differences 

in relation to the severity of depressive symptoms 
in patients with micro- and macroadenomas, as 
well as in patients with and without hypopituitar-
ism. There were no statistically significant corre-
lations between the severity of depressive symp-
toms and patient age, duration of illness or GH 
and IGF1 concentrations. 

To conclude, the occurrence and severity of 
depressive symptoms do not correlate with dis-
ease duration and activity, demographic data, 
biochemical parameters or the size of the pitu-
itary adenoma, which, according to the authors, 
can be explained in the terms of psychological 
causes of depression. 

There are few reports in the medical and psy-
chological literature regarding mental and emo-
tional disorders in patients with acromegaly 
despite their importance in this chronic and debil-
itating disease. In addition to the signs and symp-
toms of GH excess, patients display a loss of ini-
tiative and spontaneity, mood swings, self-esteem 
disturbances, distorted body image, interpersonal 
relations disorders, and fear of social withdrawal 
[34,35]. In a study of 118 patients with acromega-
ly, Biermasz et al. proved that joint complaints had 
contributed to a reduced perception of life quality 
for these patients. Moreover, patients with a his-
tory of myocardial infarction had reduced scores 
for general health, depression and fatigue, while 
diabetes mellitus was associated with reduced 
scores for anxiety and sleep [36]. T`Sjoen et al. 
confirmed the marked impairment of the patients’ 
quality of life, especially in relation to appearance 
with a simultaneous lack of correlation regard-
ing biochemical markers of disease activity [8]. 
Moreover, patients report a chronic impairment of 
well-being as a consequence of lasting cosmet-
ic and orthopaedic deformities despite normali-
sation of GH/IGF-I secretion [34,36]. Our results 
also suggest that depressive symptoms are prob-
ably associated with the changes that arise in the 
organism and self-perception of the patient, or 
with the fear of having a severe chronic disease. It 
is unlikely that they are related to disease activity 
or GH and IGF-1 direct effects on the brain. 

Currently, an improvement in surgical tech-
niques and pharmacological treatment has made 
it easier to gain control of acromegaly. However, 
the assessment of the treatment’s efficiency is 
still based more on hormonal tests and imaging 
techniques estimating tumour shrinkage and less 
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on evaluating the mental health and well-being of 
the patient, which we suggest is equally impor-
tant. A similar opinion is shared by other authors 
who have proved that depression and anxiety 
seem to have a significant impact on the qual-
ity of life in acromegaly, greater than biochemi-
cal parameters [37]. Therefore, it is advisable to 
consider adequate treatment, which, as De Sousa 
proved with escitalopram and cognitive therapy 
[38], can bring very beneficial results. 

Our study has some limitations. Acromegaly 
is a relatively rare disease so the study group is 
small and restricted to data from only one cen-
tre. The heterogeneity of the study population 
and the possible impact of treatment (surgery, 
radiotherapy, pharmacotherapy, hypopituitarism) 
should also be considered. Also, the study did not 
include a control group of healthy people. Never-
theless, the problem seems to be very important 
and requires further analysis.

Conclusions

This study shows that regardless of the disease 
activity, depressive symptoms are common in 
acromegalic patients. Also, as the occurrence 
and severity of depressive symptoms do not cor-
relate with the demographic data, the biochemi-
cal parameters or the size of the pituitary adeno-
ma, the authors believe that they may have poten-
tial psychological, non-organic causes. They 
could be associated primarily with the adverse 
changes that acromegaly causes in the appear-
ance of patients and with the complications of 
the disease, which emphasises the need for early 
diagnosis of acromegaly. Furthermore, to opti-
mise the management, dimensions that reflect 
mental state and quality of life should be evalu-
ated in addition to biochemical and radiological 
parameters in acromegaly. Patients diagnosed 
with acromegaly should undergo a screening BDI 
test as a part of comprehensive care, and in the 
case of obtaining elevated results, they should be 
provided with a psychiatric consultation and psy-
chological care.
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