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ABSTRACT

Objective: Patients with pituitary insufficiency often experience some degree of impaired 

sleep. Sleep-wake rhythm is regulated to a large extent by the suprachiasmatic nucleus 

(SCN). Because the SCN is located just superior to the optic chiasm, we hypothesized 

that a history of compression of the optic chiasm (CC) due to a tumour with suprasellar 

extension is associated with altered sleep patterns in patients with pituitary insufficiency.

Design: Case-control study

Patients: We studied 38 patients (mean age 55.7 ± 13.1yr; 71.1% men) with CC and 18 

patients (mean age 53.3 ± 16.6yr, 38.9% men) without CC.

Measurements: Objective measures of sleep patterns were assessed by wrist actigraphy. 

Validated sleep questionnaires were used to evaluate subjective sleep parameters.

Results: Objective total sleep duration was 36 minutes shorter in patients with CC than 

in patients without CC [454 (295 - 553) vs. 490 (432 - 740) min, p = 0.034]. Moreover, 

patients with CC had a later habitual bedtime [23:15 (22:30 – 03:00) vs. 22:55 (20:00 – 

02:00) h, p = 0.044] and a later actigraphic sleep onset [23:57 (22:31 – 01:33) vs. 23.16 

(19:47 – 03:04) h, p = 0.020]. Linear regression analysis confirmed the difference in total 

sleep duration after adjustment for age, sex, body mass index, cranial radiotherapy and 

pituitary/hypothalamic surgery. Subjective sleep parameters were similar in both groups.

Conclusions: Compression of the optic chiasm due to a tumour with suprasellar extension 

is associated with permanent changes in total sleep duration in patients with pituitary 

insufficiency.
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Sleep after compression of the optic chiasm

INTRODUCTION

Patients with pituitary insufficiency often experience some degree of fatigue or disturbed 

sleep despite proper endocrine substitution therapy (1-4). The origin of these complaints 

is largely unknown, but warrants further examination, given the strong impact that 

sleep-wake disturbances have on the quality of life (5).

Hormone replacement therapy probably contributes to some extent to the experienced 

impairment of sleep, since interrelations between sleep and various hypothalamic-pituitary-

axes are well documented (6-9). Given that hormone substitution does not completely 

mimic endogenous hormone secretion profiles (10), these interrelations are probably 

disturbed in patients with pituitary insufficiency possibly contributing to impaired sleep 

and fatigue. In this light it is not surprising that a reduced quality of life remains present 

despite the best possible endocrine therapy (11-13).

In addition to imperfect hormone substitution therapy, hypothalamic dysfunction may 

be important causative factor of sleep impairment and fatigue. The hypothalamus is 

anatomically and functionally closely connected to the pituitary gland and contains one of 

the control centres for sleep-wake regulation: the suprachiasmatic nucleus (SCN) (14-16). 

The SCN is located just above the optic chiasm and may be functionally impaired after 

surgical and/or radiotherapeutical treatment of sellar tumours. Therefore, tumours with 

suprasellar extension that compress the optic chiasm may induce mechanical damage to 

the SCN (2;5;7). We and others previously showed that sleep-wake alterations are present 

in patients after cranial radiotherapy and pituitary/hypothalamic surgery (3;17), but to 

date, no data have been published on the effect of mechanical hypothalamic damage on 

sleep-wake alterations. 

We therefore conducted a cross-sectional study to investigate if a history of optic chiasm 

compression (CC) due to a tumour with suprasellar extension is associated with altered 

sleep patterns in patients with pituitary insufficiency. To exclude a possible confounding 

effect of hormonal deficiencies, only patients with pituitary insufficiency on hormone 

replacement therapy were included.

PATIENTS AND METHODS

Patients

Patients between 18 and 80 years old from our Endocrine Outpatient Clinic (Academic 

Medical Centre of the University of Amsterdam) with pituitary insufficiency, i.e. at least one 

impaired central endocrine axis, who had previously been treated for a (para)sellar tumour, 

were invited between December 2006 and December 2008 to participate. Shift workers 

were excluded. All patients were seen on a regular basis by an internist-endocrinologist 
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for clinical and biochemical evaluation. Conventional hormone replacement therapy was 

given if appropriate according to the standard clinical practice, consisting of L-thyroxine, 

hydrocortisone, sex hormones, rhGH and/or vasopressin analogues. Excessive production 

of pituitary hormones had not been present for at least 5 years in patients with a history 

of a hormone producing tumour. GH deficiency was defined as a serum GH-peak below 

9 mU/L during an intravenous insulin tolerance test or GHRH-arginine test. TSH deficiency 

was defined as serum TSH within or below the reference range (0.5-5.0 mU/L) and free 

T4 below reference range (<10 pmol/L). In men, LH/FSH deficiency was defined as serum 

testosterone below the reference range (<11 nmol/L). In postmenopausal women LH/FSH 

deficiency was defined as gonadotropins below normal postmenopausal range (<20 U/L). 

In premenopausal women LH/FSH deficiency was defined as secondary amenorrhoea 

lasting for at least one year. ACTH deficiency was defined as a serum cortisol peak <550 

nmol/L after 1 mg Synacthen, a cortisol peak <550 nmol/L during an intravenous insulin 

tolerance test, or serum 11-deoxycortisol below 200 nmol/L after overnight metyrapone. 

Diabetes insipidus was defined as persistent polydipsia and polyuria in the absence of 

hyperglycemia or hypercalcemia after pituitary surgery. A water deprivation test was used 

to confirm the diagnosis if necessary. 

We reviewed reports from ophthalmologic examinations at initial presentation of the 

tumour in all patients. Patients were defined as having CC if the consultant ophthalmologist 

diagnosed visual impairment, i.e. visual field defects or progressive loss of visual acuity in 

the presence of a tumour with suprasellar extension.

The study protocol was approved by the Medical Ethics Committee of the Academic 

Medical Centre and conducted in accordance with the Declaration of Helsinki. All patients 

provided written informed consent.

Actigraphy

Actigraphy (Actiwatch, Cambridge Neurotechnology, Cambridge, Cambs, UK) was 

performed in all patients to assess objective estimates of sleep behaviour (18;19). Patients 

were asked to wear an actiwatch continuously on their non-dominant wrist for seven 

consecutive days and nights, and to keep a sleep diary during the measurement week. 

No external limitations were set considering patients’ usual sleep behaviour. A standard 

algorithm (Actiware, version 5.57.0006, Respironics, Inc, Murrysville, USA) was used 

to analyze the actigraphic recordings and to determine the following objective sleep 

estimates:

Total sleep duration: i.e. the time from sleep onset to final awakening.

Sleep latency: i.e. the required time between lights out and the onset of sleep. 

Sleep efficiency: i.e. the percentage of time actually asleep during the total sleep duration.

Wake after sleep onset: i.e. the total duration of wake time after the first onset of sleep.
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Mean duration of the sleep bout: measures the average duration of uninterrupted sleep 

between two consecutive awakenings, which correlates with polysomnographically 

determined deeper sleep (20).

Mean duration of the wake bout: this variable measures the average duration of being 

awake between two consecutive sleep bouts.  

Sleep onset: i.e. the start of the sleep period, which is defined as the onset (clock time) of 

the first epoch of 10 consecutive minutes with 9 minutes scored as immobile.

Sleep end: i.e. the end of the sleep period, which is defined as the moment (clock time) of 

the last epoch of 10 consecutive minutes with 9 minutes scored as immobile.

Sleep questionnaires

The Pittsburgh Sleep Quality Index (PSQI) (21), Epworth Sleepiness Scale (ESS) (22), Athens 

Insomnia Scale (AIS) (23) and the Sleep Disorders List (SDL) (24;25) were used to evaluate 

respectively the subjective sleepiness, subjective sleep quality and the presence of common 

sleep disorders.

Statistical methods

Data were analyzed with SPSS for Windows, version 16.0 (SPSS Inc. Chicago, Illinois, USA). 

Normally distributed variables are presented as means ± SD, not normally distributed 

variables as median (range) and categorical variables as counts (percentages). Group 

differences in numerical variables were evaluated using the student’s t-test for normally 

distributed variables and the Mann-Withney U test for not normally distributed parameters. 

The Chi-square test was used to analyze differences between categorical data in both 

groups. If the sample size was small or cells had an expected count less than 5, the Fisher 

exact test was used. Multiple linear regression analysis was conducted to determine 

whether CC influenced total sleep duration after adjusting for other possible confounding 

factors. We therefore performed univariate analysis to assess the associations between 

total sleep duration and respectively age, gender, body mass index, a history of cranial 

radiotherapy and a history of surgery. Variables from this univariate analysis with p < 

0.20 were included in the multivariable model and backward eliminated to a significance 

level of p < 0.10. For each regression model, we checked assumptions for linearity and 

constant variance. These were assessed by plotting residuals against predicted values, and 

investigate deviations for linearity and inconsistent variance. The statistical significance 

level for all analyses was set at p = 0.05 (two-sided) unless otherwise mentioned.
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RESULTS

Patients

We included 56 patients in the present study: 38 patients with and 18 patients without CC. 

Actigraphy data were missing in two cases and excluded in one case. Of two patients no 

complete datasets were obtained, and one patient became ill at time of the measurements 

precluding a good reflection of normal sleep pattern.

Sleep data from the SDL, AIS and PSQI were available from 53 patients and total ESS score 

was available in 50 patients, as questionnaires could not be retrieved or were incomplete. 

In all patients at least either actigraphy data or questionnaires were available.

The clinical characteristics are summarized in table 1. Hydrocortisone tablets were used 

bid or tid by all ACTH deficient patients. Their timing and total hydrocortisone dosage did 

not differ between patients with and without CC (21.1 ± 7.7 vs. 21.7 ± 5.2 mg/24h, p = 

0.806). In addition, serum cortisol levels 240 minutes after ingestion of the morning dose, 

which gives a reliable and convenient assessment of circulating cortisol levels in these 

patients(26), were comparable in both groups (266.3 ± 139.9 vs. 373.0 ± 213.0 nmol/L, p 

= 0.10). Age-adjusted IGF-1 levels were not different between patients with and without 

CC (-0.62SD ± 1.18SD vs. -0.70SD ± 1.19SD, p = 0.811), neither was there a difference in 

age-adjusted IGF-1 levels between growth hormone-treated patients with and without CC 

(-0.38SD ± 1.31SD vs. -0.35SD ± 1.42SD, p = 0.954). Moreover, no differences were found 

in serum free T4 levels, 24-hour urine production and urine osmolality between the groups 

(p-values 0.352, 0.951, 0.556 respectively) (table 2).

Before treatment of the tumour, 36 patients had visual field defects, nearly always 

accompanied by loss of visual acuity. Impaired bilateral visual acuity without visual field 

defects was present in 1 patient and impaired visual acuity without information about 

visual field defects was also present in 1 patient. 

Actigraphy

Total sleep duration was 36 minutes shorter in the patients with CC compared to the 

patients without CC [454 (295 - 553) vs. 490 (432 - 740) min, p = 0.034] (figure 1). 

Moreover, the group with CC had a significant later sleep onset than the group without CC 

[23:57 (22:31 – 01:33) vs. 23.16 (19:47 – 03:04) h, p = 0.020]. We found no differences 

between the groups in any other objective sleep estimate from the actigraphic recordings 

(table 3).

Self-reported sleep and sleepiness

Subjective sleep quality measured by the PSQI and the experienced intensity of insomnia 

complaints measured by the AIS did not differ between the two groups [PSQI: 4.5 (1.0 – 

15.0) vs. 7.0 (1.0 – 13.0) p = 0.283 and AIS: 3.0 (0.0 – 14.0) vs. 6.0 (0.0 – 12.0) p = 0.279].
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TABLE 1. Clinical characteristics

History of compression of the optic chiasm

Yes (n = 38) No (n = 18) p-value

Age - yr 

mean ± SD 55.7 ± 13.1 53.3 ± 16.6

Male sex - no.(%) 27 (71.1) 7 (38.9) 0.021

Body mass index - kg/(height)2

median (range) 30.4 (24.2 - 52.6) 27.3 (21.8 - 41.9) 0.023

Time between diagnosis and this study - yr

mean ± SD 15.8 ± 11.6  19.2 ± 8.8

Tumour type* - no.(%) 

Macroadenoma:

    prolactinoma 6 (15.8) 5 (27.8)

    GH producing 2 (5.3) 4 (22.2)

    gonadotropinoma 2 (5.3)

    non-functioning 18 (47.4) 1 (5.6)

Craniopharyngioma 8 (21.1) 2 (11.1)

Lymphocytic hypophysitis 2 (5.3)

Microadenoma: 

    ACTH producing 3 (16.7)

Ependymoma 1 (5.6)

Dysgerminoma 2 (11.1)

Previous therapy - no.(%)

radiotherapy 16 (42.1) 14 (77.8) 0.012

surgery 35 (92.1) 14 (77.8)

Hypothalamic-pituitary axis deficiency - no.(%)

ACTH deficiency 33 (86.8) 15 (83.3)

GH deficiency 27 (71.1) 10 (55.6)

TSH deficiency 32 (84.2) 14 (77.8)

LH/FSH deficiency 32 (84.2) 14 (77.8)

ADH deficiency 8 (21.1) 5 (27.8)

Sum of deficient axes per person - no.(%)

1 deficient axis 2 (5.3) 1 (5.6)

2 deficient axes 6 (15.8) 6 (33.3)

3 deficient axes 7 (18.4) 2 (11.1)

4 deficient axes 18 (47.4) 6 (33.3)

5 deficient axes 5 (13.2) 3 (16.7)

p-values are presented if significant for the comparison between both groups. No statistical analyses were 
performed on tumour types. * All diagnoses were histopathologically confirmed
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TABLE 2 Biochemical parameters

History of compression of the optic chiasm

Yes (n = 38) No (n = 18) p-value

All patients *

   - fT4 - pmol/L 14.6 (9.5 - 22.2) 14.1 (6.3 - 22.4) 0.352

   - age-adjusted IGF-1 - SD - 0.62 ± 1.18 - 0.70 ± 1.19 0.811

   - urine osmolality - mOsm/kg 520 ± 230 483 ± 179 0.556

   - urine production - mL/24h 2088 ± 941 2187 ± 1155 0.951

ACTH deficient patients *

   - HC dosing scheme over the course of the day §

10 - 5 - 5 mg 46.9% 46.7%

10 - 0 - 10 mg 28.1% 33.3%

other 25.0% 20.0%

   - cortisol‡ - nmol/L 266.3 ± 139.9 373.0 ± 213.0 0.100

   - total HC dosage - mg/24h 21.1 ± 7.7 21.7 ± 5.2 0.806

rhGH-treated patients ** (n = 23) (n = 7)

   - age-adjusted IGF-1 - SD - 0.38 ± 1.31 - 0.35 ± 1.42 0.954

Values are presented as mean ± SD or median (min - max) and compared using respectively the independent 
samples t-test or the Mann Whitney U test. HC = hydrocortisone. § The proportions of the different HC dosing 
schemes did not differ between ACTH-deficient patients with and without CC (0.904; Chi-square test). * 
L-thyroxine, vasopressin analogues and HC tablets were used by, respectively, all TSH deficient, all ADH deficient 
and all ACTH deficient patients. ** 30 out of 37 GH deficient patients were treated with recombinant growth 
hormone (rhGH) therapy. ‡ Cortisol levels 240 min after HC ingestion.

FIGURE 1. Scattergram of the actigraphically 
assessed total sleep duration (minutes per night) 
in patients with hypopituitarism and a history of 
chiasm compression (CC+) and those without a 
history of chiasm compression (CC-). Horizontal lines 
represent median values. The Mann Whitney U test 
was used for comparison between both groups.
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However, the PSQI indicated that the group with CC had a significant later habitual 

bedtime than the group without CC [23:15 (22:30 – 03:00) vs. 22:45 (20:00 – 02:00) h, p 

= 0.044] but that no significant differences were seen in habitual rise-time.

Excessive daytime sleepiness, defined as total ESS scores equal or above 10, was present in 

2 out of 35 patients with and 2 out of 15 patients without CC (p = 0.574). Total ESS scores 

were comparable in both groups [4 (0 - 12) vs. 3.5 (1 - 24), p = 0.879], and there was no 

correlation between ESS scores and total sleep duration (r2 = 0.02, p = 0.318).

The two groups did not differ with respect to the frequency of patients scoring above 

cut-off on the narcolepsy, insomnia, apnoea, and restless legs subscales of the SDL. None 

of the patients were suspected for the diagnosis of narcolepsy. According to the apnoea 

subscale, 6 out of 36 patients with and 0 out of 17 patients without CC suggested the 

presence of apnoea (p = 0.585).  According to the restless legs subscale, 2 out of 36 

TABLE 3 Sleep variables

History of compression of the optic chiasm

Yes No p-value

Objective Sleep recordings

Total sleep duration - (min) 454 (295 - 553) 490 (432 - 740) 0.034

Sleep latency - (min) 7 (0 - 23) 8 (1 - 32)

Sleep efficiency - (%) 85 (65 - 94) 85 (80 - 96)

Wake after sleep onset - (min) 52 (18 - 152) 52 (11 - 122)

Mean sleep bout duration - (min) 18 (9 - 37) 23 (12 - 117)

Mean wake bout duration - (min) 2 (1 - 5) 2 (1 - 3)

Sleep onset - clock time (hh:mm) 23:57 (22:31 - 01:33) 23:16 (19:47 - 03:04) 0.020

Sleep end - clock time (hh:mm) 07:41 (06:22 - 10:23) 07:40 (03:55 - 10:32)

Self reported sleep and sleepiness

Pittsburgh Sleep Quality Index - global score 4.5 (1.0 - 15.0) 7.0 (1.0 - 13.0)

Habitual Bed Time - clock time (hh:mm) 23:15 (22:30 - 03:00) 22:45 (20:00 - 02:00) 0.044

Habitual Rise Time - clock time (hh:mm) 07:15 (05:00 - 11:00) 07:32 (04:30 - 09:30)

Eppworth’s Sleepiness Scale - total score 4 (0 - 12) 3.5 (1 - 24)

Sleep Diagnosis List - insomnia subscale 1.9 (1.1 - 3.6) 2.4 (1.0 - 3.1)

Sleep Diagnosis List - restless legs subscale 1.6 (1.0 - 3.3) 1.7 (1.0 - 4.1)

Sleep Diagnosis List - apnea subscale 1.8 (1.0 - 4.0) 1.4 (1.0 - 2.7)

Sleep Diagnosis List - narcolepsy subscale 1.0 (1.0 - 2.9) 1.1 (1.0 - 1.9)

Athens Insomnia Scale - total score 3.4 (0.0 - 14.0) 6.0 (0.0 - 12.0)

Values are presented as median (range) and compared using the Mann Whitney U test. P-values are presented if 
significant for the comparison between both groups. Scores on the Pittsburgh Sleep Quality Index range from 0 
to 21, higher scores indicate more severe sleep problems. Scores on the Eppworth’s Sleepiness Scale range from 
0 to 24, higher scores indicate increased daytime sleepiness. Scores on the subscales Sleep Diagnosis List equal 
or above 3 reflect suspicion for the primary sleep disorder. Scores on the Athens Insomnia Scale range from 0 to 
24, higher scores indicate more severe insomnia complaints.
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patients with and 2 out of 17 patients without CC suggested the presence of restless legs 

(p = 0.585). According to the insomnia subscale, 5 out of 36 patients with and 2 out of 17 

patients without CC suggested the presence of insomnia (p = 1.000) (table 3). 

Factors influencing total sleep duration in patients with a tumour with 
suprasellar extension 

Univariate linear regression analysis showed that gender, age and body mass index were 

not associated with total sleep duration measured by actigraphy [p = 0.085, p = 0.188 and 

p = 0.695 respectively]. A history of radiotherapy (p = 0.010) and a history of surgery (p = 

0.007) were both associated with longer objective total sleep duration (table 4). 

The univariate association between total sleep duration and CC showed a 55 minutes 

decrease in total sleep duration of 510 minutes when CC was present (p = 0.006; r2 = 

14.0%) (table 4). After adjusting for radiotherapy, surgery, age and gender, CC was still a 

significant determinant of total sleep duration and responsible for 22.7% of this models’ 

total goodness-of-fit (r2 = 39.8%). In this model, we found significant associations between 

total sleep duration and surgery and age (table 5).

TABLE 4 Univariate linear regression analysis of Total Sleep Duration

Variable Intercept Estimate SE p-value

Age - yr 423.1 0.9 0.7 0.188

Male (Female) * 492.7 -33.9 19.1 0.085

Body Mass Index - weight/(height)2 494.9 -0.7 1.9 0.696

History of radiotherapy (no radiotherapy)* 446.8 48.5 18.1 0.010

History of surgery (no surgery) * 402.0 79.5 28.3 0.007

History of chiasmcompression (no chiasm 
compression)*

509.9 -55.2 19.1 0.006

Values for Total Sleep Duration are expressed in minutes. SE indicates standard error of estimate. * The reference 
group for the categorical control variables is in parenthesis

TABLE 5 Multiple linear regression analysis of Total Sleep Duration

Variable Estimate SE p-value

Intercept 330.1 40.4 0.000

Age - yr 1.7 0.5 0.003

History of surgery (no surgery) * 109.4 24.2 0.000

History of chiasmcompression (no chiasm compression)* -72.4 16.3 0.000

Values for Total Sleep Duration are expressed in minutes. SE indicates standard error of estimate. * The reference 
group for the categorical control variables is in parenthesis. Total goodness-of-fit = 39.8%
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DISCUSSION

This study shows that CC due to a tumour with suprasellar extension is associated with 

objective changes in total sleep duration in patients with pituitary insufficiency. The 

association persists after correction for other factors affecting sleep, i.e. age, gender, body 

mass index, a history of cranial radiotherapy and a history of surgery. 

Although the cross-sectional design of the study is not suitable to prove causality, this 

is very plausible from a biological perspective. Visual disturbances caused by optic 

chiasm compression are a consequence of a large expanding tumour in direction of the 

hypothalamus (27). Despite improvement of vision after decompression of the optic chiasm, 

it is conceivable that mechanic pressure of the tumour has induced permanent functional 

changes of adjacent tissues or structures. For instance, optic chiasm compression may 

affect the retinohypothalamic tract (RHT) and the SCN. The RHT contains axons arising 

from the retina which project mainly to the SCN via the optic nerve and the optic chiasm, 

and is involved with the synchronization of the SCN to the light-dark cycle (15;28). Since 

the SCN is thought to be the main circadian pacemaker and the RHT mediates light 

entrainment of circadian rhythms, subtle alterations of the sleep/wake cycle might occur in 

the event of optic chiasm compression .  

It is unlikely that differences in socioeconomic obligations, for example less social pressure 

to get up in the morning, account for the difference in sleep time, since patients with 

and without CC appeared to have the same actigraphic sleep end and habitual rise-time. 

Furthermore, the reported difference in habitual bed-time and actigraphic sleep onset fit 

with the observed total sleep duration, i.e. patients with CC have a later habitual bed-time, 

a later actigraphic sleep onset and objective shorter total sleep duration than patients 

without CC. Obviously patients anticipate according to their need for sleep by modifying 

their habitual bed-time and actigraphic sleep onset. 

Previous studies have investigated sleep patterns in patients with a distinct type of tumour 

in the pituitary or hypothalamic region, such as craniopharyngioma or non-functional 

macro adenoma (2;4;11). However, a recent study reports that distortion of sleep patterns 

in patients treated for a (para)sellar tumour is a general consequence of expanding 

tumours and/or their treatment rather than a specific feature of the type of tumour 

(4). In line, the present study focuses on the extensiveness of the tumour in relation to 

sleep patterns, irrespective of histopathological diagnosis. In addition, many interactions 

between nocturnal secretion of pituitary hormones and polygraphic sleep recordings have 

been reported. Altered sleep patterns can induce changes in pituitary hormone secretion, 

and conversely, endocrine deficiencies are associated with changes in sleep patterns 

(6-9). As a consequence, pituitary hormone deficiencies are possible confounders of the 

relationship between CC and sleep. We compared CC patients with patients on comparable 

replacement therapies which argues against differences in hormonal substitution strategies 

61



Chapter 4

as a causative factor for the shorter total sleep duration in patients with CC as observed 

in the present study.

Although we screened for symptoms of comorbid sleep disorders, we did not obtain 

polysomnography to fully exclude primary sleep disorders. However, the frequency of 

patients scoring above the cut-off on the SDL-subscales did not differ between the groups 

and total sleep duration was still shorter after excluding patients scoring above the cut-off 

(data not shown). These findings suggest that any presence of a primary sleep disorder is 

not a major determinant of the outcome of the study.

Surprisingly, shorter total sleep duration estimated by actigraphy in patients with CC 

was not reflected in differences in self-reported sleep parameters in our study. Previous 

studies have indicated increased self-reported sleepiness scores in patients after successful 

treatment for non-functioning macroadenoma, acromegaly and craniopharyngiomas, but 

always in comparison to healthy controls (2;4;12;29). Nevertheless, it is not unusual that 

subjective sleep experience does not correspond to objective measurements. Subjective 

reports of sleep quality and daytime functioning reflect a person’s experience of sleep. 

It has been reported that this provides only an approximation and sometimes even an 

inadequate experience of the type and severity of objective sleep impairment (30). It is 

therefore important to consider objective sleep data in addition to subjective measures for 

better understanding of sleep problems. 

In conclusion, the present study shows that CC due to a tumour with suprasellar extension 

is associated with objective changes in total sleep duration in patients with pituitary 

insufficiency. Although the exact cause is not known, one intriguing possible explanation 

might be that large tumours with suprasellar extension giving rise to optic chiasm 

compression may lead to a permanent impaired SCN function.
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