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Chapter 4
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ABSTRACT

Objective. Most studies on treatment of microprolactinoma have focused on clinical and bio-
chemical outcome rather than on functional and mental well-being. We evaluated this topic
in female patients with microprolactinoma, because other pituitary adenomas are associated
with decreased quality of life.

Design. We conducted a cross-sectional study.

Patients and Methods. To assess the impact of treatment for microprolactinoma on subjective
well-being, quality of life was investigated in 55 female patients (mean age 45 + 10 years),
treated for microprolactinoma in our center, using four validated, health-related questionnaires:
Short-Form-36 (SF-36), Nottingham Health Profile (NHP), Multidimensional Fatigue Inventory
(MFI-20), and Hospital Anxiety and Depression Scale (HADS). Patient outcomes were compared
with those of 183 female controls with equal age distributions.

Results. Anxiety and depression scores were increased when compared with controls for all
subscales as measured by HADS, and fatigue for all but one subscale as measured by MFI-20.
Patients treated for microprolactinoma had worse scores on social functioning, role limitations
due to physical problems (SF-36), energy, emotional reaction, and social isolation (NHP) when
compared with control subjects. Important independent predictors of quality of life were

; reproductive status and anxiety and depression scores according to the HADS.
E Conclusion. Quality of life is impaired in female patients treated for microprolactinoma, espe-
(9]

cially due to increased anxiety and depression. These increased anxious and depressive feelings
60

might be due to possible effects of hyperprolactinemia on the central nervous system. Failure
to recognize this association may adversely affect patient-doctor relationships.
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INTRODUCTION

Prolactinomas, especially microprolactinomas, are the most prevalent pituitary adenomas (1-3).
Dopamine agonist therapy is the treatment of choice for microprolactinoma (4). Up to 70% of
patients with microprolactinoma treated with dopamine agonist therapy for several years may
achieve long-term remission, evidenced by normoprolactinemia, following drug withdrawal
(5;6).

Most studies on treatment of microprolactinoma have focused on biochemical outcome
rather than functional recovery and well-being. However, other pituitary adenomas are associ-
ated with decreased quality of life (7). Quality of life is decreased in patients previously treated
for acromegaly, Cushing’s disease, and nonfunctioning pituitary macroadenomas (8-14). More-
over, exposure to excessive endogenous growth hormone or glucocorticoid concentrations in
acromegaly and Cushing’s disease, respectively, can cause irreversible signs and symptoms,
which persist despite long-term cure of the disease (8;9). In patients previously treated for
nonfunctioning pituitary macroadenomas, the presence of multiple pituitary deficiencies is a
predominant predictor of decreased quality of life (10). Despite mimicry of endocrine homeo-
stasis by optimal hormone replacement strategies, persistent imperfections in endocrine
replacement therapies most likely result in subtle physiological derangements and impaired
quality of life (15).

Evaluation of quality of life parameters in microprolactinoma will give more insight into the
cause of the impaired quality of life in pituitary adenomas. Many factors that influence quality
of life in other pituitary adenomas are absent in microprolactinomas, including mass effects
of pituitary macroadenoma, hypopituitarism, the effects of surgery, and/or radiotherapy.
However, most studies on quality of life in pituitary disease were not focused on prolactinoma.
To our knowledge, only one study has been performed in prolactinoma patients. Johnson et
al. found impairment in mental health measures in 39 patients with macro- or microprolac-
tinomas when compared with a normal population, assessed by the Short-Form-36 (SF-36)
questionnaire (7). Therefore, the purpose of the present study was to evaluate a broad spectre
of physical, psychological, and social health aspects of quality of life in female patients treated
for microprolactinoma. We assessed quality of life in female patients with microprolactinoma
treated, previously or currently, in our center with dopamine agonists, using four validated,
health-related quality of life questionnaires (SF-36, Nottingham Health Profile (NHP), Multidi-
mensional Fatigue Inventory (MFI-20), and Hospital Anxiety and Depression Scale (HADS)). We
compared the results with those of a control group with equal gender and age distributions.
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PATIENTS AND METHODS

Protocol

To assess quality of life in patients treated for prolactinoma, we conducted a cross-sectional
survey of all female patients treated with dopamine agonists for microprolactinoma in our
department from 1980 to 2006. Diagnostic criteria for microprolactinoma were serum prolactin
levels above 60 pg/L (two times upper boarder of normal value) and evidence of a pituitary
tumor smaller than 10 mm in diameter on magnetic resonance imaging. Surgically treated
patients and patients using drugs known to increase prolactin levels were excluded. Dopamine
agonist therapy was started with 2.5 mg/day for bromocriptine, 0.5 mg/week for cabergoline,
and 0.075 mg/day for quinagolide, and dose titration was based on clinical response and serum
prolactin levels within the reference range. At the moment of assessment, all patients were
visiting the outpatient clinic twice yearly. A total of 81 patients were asked to participate, and
questionnaires were sent to their homes in prepaid envelopes. After six weeks, the patients who
had not responded were sent a reminder letter and, thereafter, were contacted by telephone to
encourage completion and return of the questionnaires. Each patient was also asked to provide
a control person of comparable age and same gender (a relative, friend, or neighbour) to com-

pose a control population with a comparable socio-economic status derived from the same

; geographical area. The control group was extended by controls derived from other studies in
E our center, who had been similarly approached (8-10;16;17).
()

In this study, gonadal axis was assessed by basal hormone measurements. In premenopausal
62

women, hypogonadism was diagnosed by oligomenorrhea or amenorrhea and low gonado-
tropin levels. Other pituitary hormone levels were screened once yearly, none of the patients
showed any pituitary hormone deficiencies, including growth hormone deficiency.

The study protocol was approved by the medical ethics committee of Leiden University
Medical Center, and all subjects returning completed questionnaires gave written informed
consent for participation in the study.

Questionnaires

Short-Form-36. The SF-36 questionnaire comprises 36 items and records general well-being
during the previous 30 days (18;19). The items are formulated as statements or questions to
assess eight health concepts: 1) limitations in physical activities because of health problems,
2) limitations in social activities because of physical or emotional problems, 3) limitations in
usual role activities because of physical health problems, 4) bodily pain, 5) general mental
health (psychological distress and well-being), 6) limitations in usual role activities because of
emotional problems, 7) vitality (energy and fatigue), and 8) general health perceptions and
change in health. Since the HADS and the MFI-20 (see below) are more specific questionnaires
for mental health, the vitality and general mental health items were left out in this evalua-
tion. Since the scores for the eight items are calculated separately from exclusive item-specific
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questions (20), the results of the SF-36 items presented in this study are not influenced by the
two items left out in this evaluation. Scores are expressed on a 0-100 scale, and higher scores
are associated with a better quality of life.

Nottingham Health Profile. The NHP is frequently used in patients with pituitary disease
to assess general well-being and consists of 38 yes/no questions, which are subdivided in
six scales assessing impairments, i.e. pain (eight items), energy level (three items), sleep (five
items), emotional reactions (nine items), social isolation (five items), and disability/functioning,
i.e. physical mobility (eight items) (21;22). Subscale scores are calculated as a weight mean of
the associated items and are expressed as a value between 0 and 100. The total score is the
mean of the six subscales. A higher score is associated with a worse quality of life.

Multidimensional Fatigue Inventory. The MFI-20 comprises 20 statements to assess fatigue,
which are measured on a five-point scale (23). Five different dimensions of fatigue (four items
each) are calculated from these statements: 1) general fatigue, 2) physical fatigue, 3) reduced
activity, 4) reduced motivation, and 5) mental fatigue. Scores vary from 0 to 20. Higher scores
indicate greater experienced fatigue.

Hospital Anxiety and Depression Scale. The HADS consist of 14 items pertaining to anxiety
and depression, which are measured on a four-point scale. Scores for the anxiety and depres-
sion subscale range from 0 to 21, and values for the total score range from 0 to 42. Higher scores
indicate more severe anxiety or depression (24). A total score of 13 or more was considered
increased.

Assays and normal values

Baseline prolactin levels were measured using an immunofluorometric assay using WHO-IRP
84/500, with an inter-assay variation coefficient of 3.4-6.2%, and detection limit of 0.04 pg/L
(Wallac Oy, Turku, Finland). At the moment of assessment, prolactin was measured using an
electrochemiluminescence immunoassay using Roche Elecsys 1010/2010 and Modular Analyt-
ics E170 (Elecsys module, Roche). The inter-assay variation coefficient was 2.3-3.1%, and the
detection limit was 0.47 pug/L (Roche). Normal values for random prolactin levels were less than

30 pg/L in women for both assays.

Statistics

SPSS for Windows version 12.0 (SPSS Inc., Chicago, IL, USA) was used to perform data analysis.
Data were expressed as the mean * SD, unless otherwise mentioned. We used the independent
samples t-test to compare quality of life outcomes between patients and controls. Independent
variables affecting quality of life were explored with stepwise linear regression analysis. Differ-

ences were considered statistically significant at p <0.05.
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RESULTS

Patients and controls

Atotal of 62 of the 81 patients (77%) responded to our survey. Seven of these patients preferred

not to participate. Thus, 55 completed questionnaires (68%) were received.

The patient group consisted of 55 female patients, with a mean age of 45 + 9.6 years. Patient

characteristics are detailed in Table 1. There were no differences in clinical characteristics

between the patients who returned and those who did not return the questionnaires.

Thirty-seven female controls were provided by the 55 patients who returned completed

questionnaires. We extended these controls with 146 control persons of comparable age and

same gender derived from other studies in our center, who had been similarly approached. Age

was equally distributed among patients and controls, 45 + 9.6 vs. 46 + 9.7 years.

Clinical characteristics

All 55 patients had been treated with dopamine agonist therapy (bromocriptine, cabergoline,

or quinagolide) for microprolactinoma. At the time of completion of the questionnaires, the

mean disease duration was 14.4 years, 49% (n=27) of all the patients were still using dopamine

; Table 1. Characteristics of 55 female patients treated for microprolactinoma
E Characteristic Patients
9] (n=55)
64 Age, yr 45+9.6
Pretreatment PRL level, ug/L 108.9+120.8
Duration of disease, yr 144+79
Duration of DA use, yr 9.3+6.9
Present DA use (n=27) 11.8+6.8
Previous DA use (n=28) 6.8+6.2
Present DA use, No. (%) 27 (49)
(abergoline 16
Quinagolide 9
Bromocriptine 2
Present PRL level, ug/L 31.9+447
Present DA use 19.8+£19.8
Previous DA use 40.6 +35.8
Normoprolactinemia, % 67
Present DA use 76
Previous DA use 53
Reproductive status, No. (%)
Premenopausal, regular menstrual cycle 19(35)
Premenopausal, oral anticonceptives 509)
Premenopausal, amenorrhoea 14(25)
Postmenopausal 17(31)

Data are given as mean = SD, unless otherwise mentioned. DA, dopamine agonist; PRL, prolactin; yr, year.
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agonists, and 76% of these patients had a normal prolactin value. Clinical remission, defined as

normal prolactin value after withdrawal of dopamine agonists, was present in 53%. Sixty-nine

percent (n=38) of all the women were premenopausal. Of these premenopausal women, 24

(63%) had regular menses at the time of completion of the questionnaires. Of the 55 patients,

18 had sought treatment for any psychiatric disorder (mainly depression) in the past. Three

patients were still receiving medication for their psychiatric disorder: one patient used parox-

etine, one fluoxetine, and one patient clozapine.

Quality of life in female patients with microprolactinoma compared with controls

Patients with microprolactinoma reported impaired quality of life when compared with the 183

control subjects (Table 2). The quality of life scores were significantly reduced in 12 out of 21

subscales when compared with controls (Fig.1).

Table 2. Summary of quality of life assessments in patients and controls

Questionnaire Patients Controls P value
(n=55) (n=183)
SF-36
Physical functioning 85.5+18.4 89.2+16.0 NS
Social functioning 73.4+28.6 87.0+20.2 0.002
Role limitations due to physical problems 70.9+38.1 7434329 0.021
Role limitations due to emotional problems 75.8+393 83.8+33.9 NS
Bodily pain 81.2£23.6 85.8+19.6 NS
General health perception 67.6+22.5 720+£19.4 NS
Change in health 50.9+233 552+17.6 NS
NHP
Energy 19.1+29.5 6.3+20.0 0.005
Pain 6.6+ 17.6 5.6+16.6 NS
Emotional reaction 142240 56+13.1 0.017
Sleep 11.0+204 7.9+£19.0 NS
Physical ability 6.2+133 34+86 NS
Social isolation 11.3+£246 1874 0.007
MFI-20
General fatigue 1M.2+54 85+3.7 0.001
Physical fatigue 10.0+4.9 74+34 <0.001
Reduced activity 83+44 6.8+3.1 0.020
Reduced motivation 88+48 6.9+3.1 0.006
Mental fatigue 89+5.0 84+4.0 NS
HADS
Anxiety 6.1+4.6 45+32 0.022
Depression 44+38 25+28 0.001
Total 1054738 71453 0.003

Data are given as mean = SD, unless otherwise mentioned. Patients compared with controls by the independent samples t-test.

NS, not significant.
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Figure 1.

Quality of life in female patients treated for microprolactinoma (n=55, black bars) and control subjects with the same age
and gender distribution (n=183, white bars), according to SF-36, NHP, MFI-20, and HADS. Comparisons showing significant
differences between patients and controls are shown by asterisks: * p < 0.05 patients versus controls.

In patients treated for microprolactinoma, the subscale for social functioning and role limita-
tions due to physical problems of the SF-36, the energy, emotional reaction, and social isolation

; subscales of the NHP, and the general fatigue, physical fatigue, reduced activity, and reduced
E motivation subscales of the MFI-20 were impaired when compared with controls. Moreover,
(9]

the patients also performed worse with respect to anxiety, depression and total scores for the
66

HADS when compared with controls.

Factors affecting quality of life in female patients with microprolactinoma

No significant correlations were found between age and scores on the questionnaires in
patients or in controls. The present use of dopamine agonists did not influence the scores on
the questionnaires. There were no significant correlations between current prolactin concen-
trations and scores on questionnaires. There were no significant differences on scores of the
questionnaires between patients with or without current hyperprolactinemia, or between
patients with current hyperprolactinemia with or without present use of dopamine agonists.
Analysis of premenopausal patients with or without hypogonadism revealed no significant
differences on quality of life questionnaires scores.

Linear regression analysis

Linear regression analysis was performed in a model including age, present use of dopamine
agonists, duration of dopamine agonist use, and reproductive status as independent variables
and the questionnaire parameters as dependent variables to study factors determining quality
of life in female patients with microprolactinoma. The increased scores on anxiety, depression
and total anxiety and depression scales according to the HADS, in female patients treated for
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microprolactinoma when compared with controls, could have influenced the other scores of

the quality of life questionnaires. To assess this influence, the total anxiety/depression score

of the HADS was also included in the linear regression model as independent variable and the

other questionnaire parameters as dependent variables.

Duration of dopamine agonist use and age did not affect any of the scores in the regres-

sion model. Present use of dopamine agonist influenced the reduced activity scale of MFI-20.

As shown in Table 3, anxiety and depression scores according to the HADS was a significant

independent predictor of the other quality of life scales, independently of the other variables.

Reproductive status also significantly influenced the scores of general fatigue, physical fatigue,

reduced activity, reduced motivation scale (MFI-20), and of social functioning scale (SF-36).

Table 3. Linear regression analysis of factors determining quality of life in 55 female patients treated for microprolactinoma

Questionnaire Age (yr) Present DA use Duration Reproductive HADS total

(N/Y) of DA use status score

(yr)

SF-36
Physical functioning -0.951(0.004)
Social functioning 11.926 (0.014) -2.226 (<0.001)
Role limitations due to -2.375(<0.001)
physical problems
Role limitations due to -3.396 (<0.001)
emotional problems
Bodily pain -1.149 (0.007)
General health perception -1.675 (<0.001)
Change in health
NHP
Energy 2.210(<0.001)
Pain
Emotional reaction 2.384(<0.001)
Sleep
Physical ability 0.563 (<0.022)
Social isolation 2.195 (<0.001)
MFI-20
General fatigue -2.624(0.055) 0.409 (0.050)
Physical fatigue -2.275(0.010) 0.395(<0.001)
Reduced activity -2.447(0.027) -2.083 (0.003) 0.406 (<0.001)
Reduced motivation -1.846 (0.011) 0.414(<0.001)
Mental fatigue 0.384 (<0.001)

Univariate stepwise regression analysis with the following parameters: age, present use of dopamine agonists, duration

of dopamine agonist use, reproductive status, and total anxiety/depression score. Data are shown as the standardized p of
independent predictive factors. P values are shown in parentheses. Reproductive status: premenopausal, reqular menstrual

cycle =0; premenopausal, amenorrhoea = 1; postmenopausal = 2. DA, dopamine agonist; N, no; Y, yes; yr, year.
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DISCUSSION

The results of the present study demonstrate that multiple aspects of quality of life are impaired
in female patients with microprolactinoma after several years of treatment with dopamine
agonists when compared with control subjects. These patients perceived reduced well-being,
especially due to reduced motivation, fatigue, reduced emotional reaction, and more anxiety
and depression. Current use of dopamine agonists appear to influence the results of quality of
life on reduced activity, while the present prolactin levels did not affect the results at all. The
data indicate subtle, persistent limitations in energy, and psychological and social functioning
in patients, currently or previously, treated for microprolactinoma.

Most studies on treatment outcomes of prolactinoma have focused on clinical, biochemi-
cal, and tumor volume response rather than on functional and emotional well-being. To our
knowledge, only Johnson et al. reported a systematic conducted study concerning quality of
life in untreated patients with macro- or microprolactinomas, using the SF-36 questionnaire
(7). In accordance with our results, their study showed reduced scores in role limitations due to
physical and emotional problems, social functioning, vitality and mental health when compared
with scores of the normal population. The present study, however, is the first cross-sectional

study in microprolactinoma patients, evaluating various physical and psychological aspects

; after several years of treatment with dopamine agonists.
E It may be argued that selection bias of patients and control subjects may have affected
()

our data. Completed questionnaires were received of 68% of the patients. However, it seems
68

unlikely that the non-responders have influenced the outcome of our data, because there were
no differences in clinical characteristics between responders and non-responders.

This study indicates that patients, previously or currently, treated for microprolactinoma
have decreased quality of life in line with results obtained in our center in patients with other
pituitary diseases, including acromegaly, Cushing’s disease, nonfunctioning pituitary macroad-
enoma, and craniopharyngioma (8-10;16). Strikingly, perceived well-being in patients treated
for acromegaly is especially decreased due to physical limitations, whereas impaired quality
of life in microprolactinoma patients is due to anxiety and depression. In patients with Cush-
ing’s disease and nonfunctioning pituitary macroadenoma, the quality of life is determined
by fatigue and physical ability. Although quality of life is most severely impaired in patients
during long-term follow-up after treatment for acromegaly (worse score on all 21 subscales
of the four questionnaires when compared to own controls) (8) and Cushing’s disease (worse
score on 20 subscales of the same questionnaires when compared to own controls) (9), there
might be disease-specific patterns in the long-term effects of pituitary diseases on quality of
life parameters.

We used four health-related questionnaires to cover different dimensions of quality of life,
including physical, emotional, mental and social aspects, which were validated for Western
European subjects. These health-related questionnaires have not been developed to assess
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quality of life specifically in patients with microprolactinoma, although the NHP and SF-36
are increasingly used in patients with pituitary disease (7;25). However, a disease-specific
questionnaire such as developed for acromegaly (Acromegaly-Quality of Life) by Webb et al. is
not available for prolactinoma (26). A disease-specific questionnaire for prolactinoma should
also include questions related to gonadal and sexual function, as hyperprolactinemia results
in secondary hypogonadism and negatively influences libido, mood and interest. In our study,
25% of the premenopausal women had amenorrhoea, denoting hypogonadism. It is likely that
well-being is influenced by hypogonadism in these patients. It is difficult to assess whether
hyperprolactinemia and/or hypogonadism cause(s) decreased quality of life in these female
patients treated for microprolactinoma with dopamine agonists.

The interpretation of the underlying mechanisms of the association between pituitary
adenoma and impaired quality of life is not completely answered. Unlike the patients studied
in previous quality of life studies treated for acromegaly, Cushing’s disease, or nonfunction-
ing macroadenoma, patients treated for microprolactinoma did not receive surgery and/
or radiotherapy. In addition, they did not have pituitary deficiencies that could influence the
quality of life parameters. The results of the regression analysis suggest a compromised qual-
ity of life due to the influence of anxiety and depression in these female patients treated for
microprolactinoma. Despite withdrawal of dopamine agonists or normalization of prolactin
levels, patients experience severe anxiety and depressive emotions, which can certainly influ-
ence experienced well-being. Treatment with dopamine agonists can elicit side-effects that
could affect perceived well-being. However, neither the kind of dopamine agonist therapy,
nor the present use of dopamine agonists, nor duration of dopamine agonist use showed to
have influence on experienced well-being. Several points of view are possible to understand
the relationship of prolactinoma and emotions, including the effects of hyperprolactinemia on
the central nervous system, effects of hyperprolactinemia on peripheral tissues, and emotional
changes associated with the knowledge of the presence of a pituitary tumor.There is an increas-
ing interest in the interaction between the limbic-hypothalamic system and hormone release/
action. In the pathophysiology of depression, the neurotransmitter serotonin is very important
(27). There is evidence for a stimulatory role of serotonin in prolactin release in humans (27).
Pharmacologic agents that increase synaptic availability (e.g. re-uptake inhibitors) of serotonin,
used in the treatment of depression, have been found to increase prolactin concentrations.
Conversely, the density and activity of dopamine receptors are modulated by prolactin and
exerts an influence on dopamine transmission in the brain (28). The turnover of dopamine is
inhibited by hyperprolactinemia in some central nervous structures and stimulated in others
(28). Moreover, hyperprolactinemia has been documented to induce neural changes that may,
ultimately, translate into changes in behavior, emotions and feelings (28). In addition to these
putative effects of hyperprolactinemia, quality of life parameters may also be affected by the
effects of dopamine agonist therapy on the brain. There are five dopamine receptors subtypes,
each with specific neuroanatomical localization and function. Dopamine agonist for the D2
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receptor, such as cabergoline, bromocriptine and quinagolide, are used to treat disorders such
as Parkinson disease, drug abuse and restless legs (29). Dopamine D2 antagonist have been
successfully applied in the treatment of schizophrenia, mania, and other psychiatric disorders.
Therefore, it is possible that the impaired quality of life in patients with microprolactinoma is
related to the effects of previous exposure to hyperprolactinemia and/or the effects of dopa-
mine agonist therapy.

In conclusion, female patients treated for microprolactinoma have impaired self-reported
quality of life due to emotional disturbances and fatigue with increased anxiety and depressive
feelings. Therefore, treatment and follow-up should not only focus on the biochemical response
and regain of menstrual cycle, but also on persistent psychological impairment. Failure to
recognize this association between microprolactinoma and persistently impaired perceived
well-being may adversely affect patient-doctor relationships (30).

Chapter 4

~N
o

Marleen BW.indd 70 @ 11-Jun-08 15:16:37 PM



Quality of life in microprolactinoma | 71

REFERENCES

1. Ciccarelli A, Daly AF, Beckers A. The epidemiology of prolactinomas. Pituitary 2005; 8(1):3-6.

2. Daly AF, Rixhon M, Adam C, Dempegioti A, Tichomirowa MA, Beckers A. High prevalence of pituitary
adenomas: a cross-sectional study in the province of Liege, Belgium. J Clin Endocrinol Metab 2006;
91(12):4769-4775.

3. Colao A, Lombardi G. Growth-hormone and prolactin excess. Lancet 1998; 352(9138):1455-1461.

4. Gillam MP, Molitch ME, Lombardi G, Colao A. Advances in the treatment of prolactinomas. Endocr Rev
2006; 27(5):485-534.

5. Biswas M, Smith J, Jadon D et al. Long-term remission following withdrawal of dopamine agonist
therapy in subjects with microprolactinomas. Clin Endocrinol (Oxf) 2005; 63(1):26-31.

6. Colao A, Di Sarno A, Cappabianca P, Di Somma C, Pivonello R, Lombardi G. Withdrawal of long-
term cabergoline therapy for tumoral and nontumoral hyperprolactinemia. N Engl J Med 2003;
349(21):2023-2033.

7. Johnson MD, Woodburn CJ, Vance ML. Quality of life in patients with a pituitary adenoma. Pituitary
2003; 6(2):81-87.

8. Biermasz NR, van Thiel SW, Pereira AM et al. Decreased quality of life in patients with acromegaly
despite long-term cure of growth hormone excess. J Clin Endocrinol Metab 2004; 89(11):5369-5376.

9. Van Aken MO, Pereira AM, Biermasz NR et al. Quality of life in patients after long-term biochemical
cure of Cushing’s disease. J Clin Endocrinol Metab 2005; 90(6):3279-3286.

10. Dekkers OM, van der Klaauw AA, Pereira AM et al. Quality of life is decreased after treatment for
nonfunctioning pituitary macroadenoma. J Clin Endocrinol Metab 2006; 91(9):3364-3369.

11. Kauppinen-Makelin R, Sane T, Sintonen H et al. Quality of life in treated patients with acromegaly. J
Clin Endocrinol Metab 2006; 91(10):3891-3896.

12. Rowles SV, Prieto L, Badia X, Shalet SM, Webb SM, Trainer PJ. Quality of life (QOL) in patients with
acromegaly is severely impaired: use of a novel measure of QOL: acromegaly quality of life question-
naire. J Clin Endocrinol Metab 2005; 90(6):3337-3341.

13. Lindsay JR, Nansel T, Baid S, Gumowski J, Nieman LK. Long-term impaired quality of life in Cush-
ing’s syndrome despite initial improvement after surgical remission. J Clin Endocrinol Metab 2006;
91(2):447-453.

14. Sonino N, Bonnini S, Fallo F, Boscaro M, Fava GA. Personality characteristics and quality of life in
patients treated for Cushing’s syndrome. Clin Endocrinol (Oxf) 2006; 64(3):314-318.

15. Romijn JA, Smit JW, Lamberts SW. Intrinsic imperfections of endocrine replacement therapy. Eur J
Endocrinol 2003; 149(2):91-97.

16. Dekkers OM, Biermasz NR, Smit JW et al. Quality of life in treated adult craniopharyngioma patients.
Eur J Endocrinol 2006; 154(3):483-489.

17. Eustatia-Rutten CF, Corssmit EP, Pereira AM et al. Quality of life in longterm exogenous subclinical
hyperthyroidism and the effects of restoration of euthyroidism, a randomized controlled trial. Clin
Endocrinol (Oxf) 2006; 64(3):284-291.

18. Ware JE, Jr,, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual frame-
work and item selection. Med Care 1992; 30(6):473-483.

19. Brazier JE, Harper R, Jones NM et al. Validating the SF-36 health survey questionnaire: new outcome
measure for primary care. BMJ 1992; 305(6846):160-164.

20. Van der Zee Kl, Sanderman R. Het meten van de algemene gezondheidstoestand met de RAND-36,
een handleiding. Noordelijk Centrum voor Gezondheidsvraagstukken, Groningen, The Netherlands:
Rijks Universiteit Groningen, 1992;1-28.

21. Hunt SM, McKenna SP, McEwen J, Backett EM, Williams J, Papp E. A quantitative approach to perceived
health status: a validation study. J Epidemiol Community Health 1980; 34(4):281-286.

22. Hunt SM, McEwen J. The development of a subjective health indicator. Sociol Health Ilin 1980;
2(3):231-246.

Marleen BW.indd 71 @ 11-Jun-08 15:16:37 PM



23. Smets EM, Garssen B, Bonke B, De Haes JC. The Multidimensional Fatigue Inventory (MFI) psychomet-
ric qualities of an instrument to assess fatigue. J Psychosom Res 1995; 39(3):315-325.

24. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand 1983;
67(6):361-370.

25. McMillan CV, Bradley C, Gibney J, Russell-Jones DL, Sonksen PH. Evaluation of two health status
measures in adults with growth hormone deficiency. Clin Endocrinol (Oxf) 2003; 58(4):436-445.

26. Webb SM, Prieto L, Badia X et al. Acromegaly Quality of Life Questionnaire (ACROQOL) a new health-
related quality of life questionnaire for patients with acromegaly: development and psychometric
properties. Clin Endocrinol (Oxf) 2002; 57(2):251-258.

27. Nicholas L, Dawkins K, Golden RN. Psychoneuroendocrinology of depression. Prolactin. Psychiatr Clin
North Am 1998; 21(2):341-358.

28. Sobrinho LG. Emotional aspects of hyperprolactinemia. Psychother Psychosom 1998; 67(3):133-139.

29. Zhang A, Neumeyer JL, Baldessarini RJ. Recent progress in development of dopamine receptor
subtype-selective agents: potential therapeutics for neurological and psychiatric disorders. Chem
Rev 2007; 107(1):274-302.

30. Jackson JL, Kroenke K, Chamberlin J. Effects of physician awareness of symptom-related expectations
and mental disorders. A controlled trial. Arch Fam Med 1999; 8(2):135-142.

Chapter 4

~N
N

Marleen BW.indd 72 @ 11-Jun-08 15:16:37 PM



