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1. Introduction

In the present thesis, we explored the long-term consequences of pituitary diseases
from a psychological perspective. Pituitary and adrenal adenomas can be treated
quite adequately from a medical perspective, but these patients suffer from im-
paired quality of life (QoL) despite long-term remission or cure. This decreased
QoL is assumed to originate mostly from physical complaints, but psychological
problems might also contribute.

2. Illness perceptions

Although decreased QoL may originate from persisting limitations due to irre-
versible effects of previous excessive hormone exposure, an alternative hypothe-
sis is that the psychological impact of suffering from this disease reduces QoL. The
aim of the study described in Chapter 2 was to explore the illness perceptions of
patients after long-term remission of Cushing’s syndrome. This is the first time
that illness perceptions are addressed in endocrine diseases in general. We used
several validated QoL questionnaires and the Illness Perception Questionnaire
Revised to assess QoL and illness perceptions. The results indicate that affected ill-
ness perceptions and reduced QoL parameters are strongly related. Moreover, pa-
tients after long-term remission of Cushing’s syndrome reported more negative
illness perceptions compared with several reference groups with acute and chronic
conditions. In addition, patients with hydrocortisone dependency had stronger
beliefs regarding the chronic nature and the cyclical nature of Cushing’s syndrome
than patients without hydrocortisone dependency. Furthermore, hypopituitarism
was associated with the number of symptoms attributed to Cushing’s syndrome,
chronicity and fluctuations of the disease, and the perceived consequences of
Cushing’s syndrome. Therefore, hydrocortisone dependency and hypopituitarism
both influence illness perceptions.

The perceptions of patients depend on information from different sources. There-
fore, these illness perceptions do not necessarily represent the actual medical sta-
tus of the disease. This might explain why patients in remission of Cushing’s
syndrome perceive their illness as chronic or cyclical and believe that psycholog-
ical attributions might have caused Cushing’s syndrome.

The current study also demonstrates that there is a strong relationship between ill-
ness perceptions and QoL. This has already been observed in multiple other med-
ical conditions (1). This relationship is a relevant observation, since patients with
long-term cure of Cushing’s syndrome have persistent complaints reflected in im-
paired QoL (2-4). These complaints are often misunderstood and difficult to treat.
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Therefore, awareness of how these patients perceive their disease and its conse-
quences could lead to a better understanding of Cushing’s syndrome and its long-
term effects.

In Chapter 3 we aimed to explore illness perceptions in patients after long-term
biochemical control of acromegaly. We used several validated QoL questionnaires
and the Illness Perception Questionnaire Revised to assess QoL and illness per-
ceptions. The results indicated that patients with long-term remission of
acromegaly have a good understanding of their disease, but they experience a lack
of personal control and are not very likely to seek medical care. Interestingly,
there are clear differences between illness perceptions in acromegaly and other
diseases. For example, acromegalic patients reported more negative illness per-
ceptions than patients with acute pain or vestibular schwannoma, but more pos-
itive illness perceptions than patients with chronic conditions, like chronic
obstructive pulmonary disease. In addition, patients with long-term remission of
acromegaly perceived impaired QoL. The illness perceptions in patients with
acromegaly correlated strongly with QoL parameters, in accordance with our ob-
servations in patients with long-term cure of Cushing’s disease and in other con-
ditions (Chapter 2, (1)).

Patients in long-term remission of acromegaly reported somewhat more positive
illness perceptions than patients after long-term remission of Cushing’s syndrome.
It is tempting to speculate that there are disease-specific characteristics in illness
perceptions in addition to more general influences related to complaints or
chronicity. Additional research is needed to see whether these findings can be
extended to other endocrine diseases.

It is important for endocrinologists to explain to the patients what might have
caused acromegaly, and ask the patient what their perceived cause of acromegaly
is. The illness perceptions of patients, including those pertaining to the perceived
cause of acromegaly, are based on various sources which indicates that illness per-
ceptions do not necessarily represent the actual medical status or cause of
acromegaly.

The current explorative study is important, since patients with acromegaly suffer
from impaired QoL even after long-term remission (5-7). The somatic and psy-
chological factors that contribute to decreased QoL are not well-known, but most
likely include musculoskeletal complaints (5), pituitary insufficiency (8;9) and the
perception of the patients of their disease.

In conclusion, there is a strong correlation between illness perceptions and de-
creased QoL in patients with long-term remission of Cushing’s syndrome as well
as in patients after long-term remission of acromegaly. Patients after long-term re-
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mission of Cushing’s syndrome reported more negative illness perceptions com-
pared with various reference samples with acute and chronic diseases. Patients
with long-term remission of acromegaly reported more negative illness percep-
tions than patients with acute illness, but more positive illness perceptions than
patients with chronic diseases including Cushing’s syndrome.

In the studies described above, the Common Sense Model of self-regulation (CSM)
by Leventhal et al. was used as starting point to understand the relation between
illness, illness perceptions, coping strategies, and outcome (10-13). Based on the
performed studies described in this thesis and a recent meta-analytic review of
the CSM (14), we postulate that the CSM should incorporate a new arm that rep-
resents QoL. The studies described in Chapter 2 and Chapter 3 show that illness
perceptions and QoL are strongly correlated. We revised the existing CSM, which
is depicted in Figure 1. We should note that further research is necessary to es-
tablish the correctness of the proposed addition of QoL in the CSM, and whether
QoL is involved in the feedback loop of the CSM.

Illness outcomes
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Figure 1. The revised Common Sense Model, partially based on Hagger & Orbell (2003)
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Figure 2. Trilevel Model of Self-Management and Chronic Care, adapted from Fischer et al. (2007)

In addition, the CSM does not encompass contextual factors. These contextual
factors are, however, embedded in the Chronic Care Model (CCM) (15). The CCM
incorporates self-management into a social context and characteristics of the
healthcare system. Both the CSM and the CCM revolve around the central posi-
tion of the patient in medical care for chronic illnesses. An important difference
between the models is that the CCM focuses on beliefs about the target behavior,
while the CSM includes beliefs about the illness. Therefore, Fischer et al. (16) de-
veloped the Trilevel Model of Self-Management and Chronic Care that ties to-
gether the CSM and the CCM (see Figure 2).

Based on this Trilevel Model and our findings, we strongly encourage the devel-
opment of a self-management intervention for (treated) pituitary patients. This in-
tervention should incorporate self-management (17) and should intervene in
illness perceptions, which is a dynamic process. Another important aspect to take
into account in this intervention is self-efficacy (18;19), which might also play a
role in the willingness of patients to change their illness perceptions and/or cop-
ing strategies.

We believe that the proposed intervention will ultimately lead to a better QoL,
since illness perceptions and QoL are closely related in pituitary diseases. The
CSM implies that changing illness perceptions may lead to changes in relevant
self-management behaviors. Previous studies have already shown that psycho-
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education interventions can indeed change negative illness perceptions (13;20)
and thereby self-management and, consequently, outcome (i.e. QoL).

3. Coping strategies

In Chapter 4, we aimed to investigate coping strategies of patients after treatment
for pituitary adenomas. We used the Utrecht Coping Lijst to assess coping. The
study demonstrated that patients after appropriate treatment for pituitary adeno-
mas report less active coping, more avoidance coping and seek less social support
compared with an a-select sample from the Dutch population. Compared with
patients with chronic pain, patients treated for pituitary adenomas sought more
social support. Patients after treatment for pituitary disease were also compared
with patients in primary care psychology services. Patients with pituitary adeno-
mas scored lower on avoiding, seeking social support, passive coping, and ex-
pressing emotions, but higher on active coping. This indicates that patients treated
for pituitary adenomas report less effective coping strategies compared with the
normal population, but apparently use more effective coping strategies than pa-
tients with chronic pain and patients in primary care psychology services. Fur-
thermore, patients after treatment for Cushing’s disease, acromegaly, and NFMA
did not differ from each other with respect to coping strategies, besides the fact
that patients with Cushing’s disease sought more social support than patients
treated for NFMA.

This is the first study that explored coping strategies in patients treated for Cush-
ing’s disease, acromegaly, or NFMA. We believe that information on coping strate-
gies of these patients is important, since they suffer from chronic and multiple
disabilities despite long term cure of their initial pituitary adenoma (2-5;21-25),
which are often misunderstood and difficult to treat. Knowledge of the coping
strategies can be used in designing an intervention based on e.g. cognitive be-
havioural therapy, self-management training, and information on the negative ef-
fects of the disease.

In conclusion, patients treated for Cushing’s disease, acromegaly, or NFMA dis-
play different and less effective coping strategies compared with healthy controls.
Compared with patients with chronic pain and patients receiving primary care
psychology services, patients treated for pituitary adenomas report somewhat bet-
ter coping strategies. Therefore, there is a need to develop, to apply and to eval-
uate coping skills training and self-management in patients with this condition.
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4. Cognitive functioning

In Chapter 5, we aimed to assess cognitive function in patients after long-term
remission of Cushing’s disease. We used eleven cognitive tests to assess the entire
spectrum of cognition. We compared patients after long-term remission of Cush-
ing’s disease with matched controls, and with patients after treatment for NFMA
using Z-scores. This study demonstrated that cognitive function is impaired in
patients despite long-term cure of Cushing’s disease. These patients reported im-
pairments in memory in daily life, which was confirmed by cognitive function-
ing tests. The performance was decreased in certain aspects of executive
functioning and several memory tasks, compared with matched controls. These
impairments were not merely related to pituitary disease in general, since these
patients with long-term cure of Cushing’s disease also revealed impaired cognitive
function compared with patients previously treated for NFMA. These observa-
tions indicate irreversible effects of previous hypercortisolism on cognitive func-
tion and, thus, on the central nervous system.

Several clinical characteristics influenced outcome parameters. Hypopituitarism
was associated with mildly impaired executive functioning. Hydrocortisone de-
pendency and additional radiotherapy were negatively associated with memory
and executive functioning, whereas the duration of remission positively influ-
enced memory and executive functioning.

Prolonged glucocorticoid excess modifies neurotransmitter function and neuronal
structure of the central nervous system (26;27). In rodents, chronic exposure to
high levels of glucocorticoids impairs hippocampal long-term potentiation (28),
and decreases hippocampal synaptic plasticity (29). In humans, endogenous active
Cushing’s disease is associated with cognitive impairment (27;30;31). The hip-
pocampus is one of the most sensitive structures in the brain for glucocorticoids
and is crucial in cognitive function (32). The persistent impairments in cognitive
function in patients with previous Cushing’s disease might be explained by irre-
versible effects of previous glucocorticoid excess on the central nervous system,
especially the hippocampus. Additional studies, including functional MRI and
postmortem analyses of the central nervous system, are required to evaluate the
effects of previous glucocorticoid excess on brain areas of interest.

In Chapter 8, we described a cross-sectional study in which we assessed cognitive
functioning in patients after long-term remission of acromegaly. We compared
these patients with matched controls, and with patients after treatment for NFMA
using Z-scores.

We found no differences in cognitive functioning between patients after long-
term remission of acromegaly and matched controls or NFMA patients. However,
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in contrast, patients with long-term cure of Cushing’s disease suffered from im-
paired cognitive functioning (Chapter 5, (3)). We speculate that these differences
in cognitive function between patients with long-term cure of acromegaly and
patients with long-term cure of Cushing’s disease are explained by glucocorti-
coid-specific, irreversible effects on the central nervous system on structures in-
volved in cognitive function, which are apparently not affected by previous
GH/IGF-I excess.

In summary, there are subtle impairments in cognitive function in patients during
long-term follow up after cure of Cushing’s disease compared with NFMA patients
and matched controls. The greatest impairment was present in memory, although
executive functioning was also affected. This impairment in cognitive function
after treatment of Cushing’s disease is not merely the result of pituitary disease in
general and/or its treatment, but includes specific elements most likely caused by
the irreversible effects of previous glucocorticoid excess on the central nervous
system. However, there were no differences in cognitive functioning between pa-
tients after long-term remission of acromegaly and matched controls or NFMA pa-
tients. We postulate that previous GH/IGF-I excess does not cause irreversible
effects on parts of the central nervous system important in cognitive functioning.

5. Prevalence of psychopathology

We analyzed the prevalence of psychopathology and maladaptive personality traits
in patients after long-term remission of Cushing’s disease in Chapter 6. We used
several validated questionnaires to assess psychopathology, i.e. the Apathy Scale,
Irritability Scale, Hospital Anxiety and Depression Scale, and the Mood and Anx-
iety Symptoms Questionnaire (short-form). We used the Dimensional Assessment
of Personality Pathology (short-form) to evaluate personality traits. This study
demonstrated that patients with long-term cure of Cushing’s disease suffer from
more psychopathology and maladaptive personality traits compared with matched
controls. In addition, patients with long-term cure of Cushing’s disease had signif-
icantly more psychopathology and maladaptive personality traits than patients pre-
viously treated for NFMA, indicating that the presence of psychopathology and
maladaptive personality traits was not merely related to pituitary tumors and/or
their treatment in general. Therefore, the long-term effects of cured Cushing’s dis-
ease on psychopathology and personality traits are more likely to be the conse-
quence of previous glucocorticoid excess. These observations point to irreversible
effects of previous glucocorticoid excess on the central nervous system.

In Chapter 7, we reviewed the current literature on psychopathology and Cush-
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ing’s disease. Active Cushing’s disease is associated with a high prevalence of psy-
chopathology, mainly atypical depression. Treatments with glucocorticoid re-
ducing or blocking agents can rapidly relief symptoms. After successful surgery,
prevalence of psychopathology decreases, whereas mood and behavior do not
seem to normalize. After long-term remission, patients with Cushing’s disease still
show decreased QoL and impaired cognitive function.

In Chapter 8, we described the prevalence of psychopathology and maladaptive
personality traits —as well as cognitive functioning (see section IV. Cognitive func-
tioning)- in patients after long-term remission of acromegaly. We used the same
validated questionnaires as the study described in Chapter 6, i.e. the Apathy Scale,
Irritability Scale, Hospital Anxiety and Depression Scale, and the Mood and Anx-
iety Symptoms Questionnaire (short-form). We used the Dimensional Assessment
of Personality Pathology (short-form) to evaluate personality traits. The study
demonstrated that patients with long-term cure of acromegaly suffer from an in-
creased prevalence of psychopathology and maladaptive personality traits com-
pared with matched controls. Patients with long-term cure of acromegaly also
showed more psychopathology, and especially more maladaptive personality
traits, compared with patients treated for NFMA. These observations indicate that
the increased psychopathology and maladaptive personality traits observed in pa-
tients with long-term cure of acromegaly are not merely caused by pituitary ade-
nomas per se and/or their treatment, but rather by previous GH excess. We
speculate that the results of our study confirm the clinical impression that pa-
tients cured from acromegaly have different and more serious complaints than
patients with NFMA, even though patients treated for NFMA have a higher inci-
dence of hypopituitarism.

In summary, patients with long-term cure of Cushing’s disease report a high
prevalence of psychopathology, compared with both matched controls and pa-
tients previously treated for NFMA. Furthermore, patients with long-term cure of
Cushing’s disease have a greater degree of maladaptive personality traits. In addi-
tion, patients with long-term cure of acromegaly also have a high prevalence of
psychopathology, compared with matched controls. Patients with long-term cure
of acromegaly have a greater degree of maladaptive personality traits, both com-
pared with matched controls and to patients treated for NFMA. The results sug-
gest that these observations reflect irreversible effects of previous glucocorticoid
or GH/IGF-I excess on the central nervous system rather than an effect of pitu-
itary tumors and/or their treatment in general. Future studies should aim at fur-
ther investigating if and how glucocorticoids and GH/IGF-I changes (subclinical)
psychopathology.
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6. Summary and concluding remarks

The present thesis describes the long-term psychological consequences of pitu-

itary diseases. From the studies described in this thesis we can conclude that:

- Patients after long-term remission of Cushing’s syndrome have more
negative illness perceptions compared with patients with acute and
chronic conditions.

* Patients after long-term remission of acromegaly have more negative illness
perceptions than patients with acute conditions.

* Illness perceptions and QoL are strongly correlated in patients after long-term
remission of Cushing’s syndrome, as well as in patients after long-term remis-
sion of acromegaly.

* Patients treated for a (non)functioning pituitary adenoma display different and
less effective coping strategies compared with healthy controls.

* Patients after long-term remission of Cushing’s disease show subtle impair-
ments in cognitive functioning compared with matched controls and NFMA
patients.

* There were no differences in cognitive functioning between patients after long-
term remission of acromegaly and matched controls or NFMA patients.

* Patients after long-term remission of Cushing’s disease or acromegaly have a
higher prevalence of psychopathology and maladaptive personality traits than
both matched controls and NFMA patients.

Nowadays, pituitary adenomas can be appropriately treated, but patients continue
to report impaired QoL despite long-term remission or cure.

In patients with Cushing’s disease, Cushing’s syndrome or acromegaly, doctors
should be aware of subtle cognitive impairments and the increased prevalence of
psychopathology and maladaptive personality traits after long-term remission. In
addition, these patients use ineffective coping strategies and have negative illness
perceptions that are not always correct. Patients are labeled ‘cured’, but still ex-
perience chronic and persisting impairments due to their pituitary disease. Doc-
tors should consider informing patients better about the long-term consequences
and act as a guide in this ‘acceptance process’ of the patient. In addition, a multi-
disciplinary team of endocrinologists, psychologists, and community health work-
ers might also help patients in accepting and dealing with the consequences of
their pituitary disease.

We strongly encourage the development of a self-management intervention, in-
cluding coping skills training, for patients with pituitary diseases. This intervention
might help these patients to cope with their impairments and change illness per-
ceptions. We postulate that this approach might ultimately lead to a better QoL.
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