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Supplemental Materials and methods
Quality of life questionnaires
The Hospital Anxiety and Depression Scale (HADS) measures anxiety and depression on a scale ranging from 0 (no symptoms) to 21 (severe symptoms) [1]. Dutch normative data based on the general population were derived from Spinhoven et al. [2]. 
The Multidimensional Fatigue Inventory-20 (MFI-20) records fatigue on five subdimensions (general fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue), with scores ranging from 4 to 20 on each subscale [3]. Higher scores indicate higher levels of fatigue or impairment. Dutch normative data based on the general population were derived from Smets et al. [4]. 
The RAND-36, which is identical to the 36-item short-form health survey (SF-36), records general well-being over the preceding four weeks. The SF-36 and RAND-36 include the same set of items; however, scoring for the general health and bodily pain subscales is slightly different. The questions are organized into eight domains: physical functioning, role limitation due to physical health problems, bodily pain, general health perception, vitality, social functioning, role limitations due to emotional problems, and mental health. The domain scores range from 0-100, with higher scores indicating better QoL [5]. Scores on the RAND-36 were standardized using normative data by age for the Dutch population [6]. 
The Cognitive Failures Questionnaire (CFQ) is a 25-item questionnaire measuring self-reported failures in perception, memory, and action in everyday life. The total scores range 0-100, with higher scores reflecting more cognitive problems [7,8]. 
Somatic symptoms were assessed with items of the Patient Health Questionnaire-15 (PHQ-15) [9]. The items include the most prevalent DSM-IV symptoms of somatization disorder [10]. Patients were asked to rate the severity of symptoms over the preceding 24 hours from 1 (“not bothered at all”) to 7 (“bothered a lot”). The symptoms ‘menstrual cramps or other problems with your periods (women only)’ and ‘pain or problems during sexual intercourse’ were deleted because they were not considered relevant for the current study. Two other physical symptoms – ‘feeling tired or having little energy’ and ‘trouble sleeping’ – are also part of the PHQ-9 depression module (see below) and were therefore deleted from the PHQ-15 questionnaire. Consequently, patients were asked to rate the severity of 11 symptoms and total (daily) scores ranged from 11 to 77, with higher scores indicating more severe somatic symptoms. When one of the items was missing, no total daily score could be calculated. An average weekly score was calculated by adding the total daily scores of that week and dividing by the number of days a total daily score was available. The weekly scores of the preceding four weeks were averaged to give a stable measure of severity of symptoms over that treatment period. In addition, the scores on the items ‘stomach pain’, ‘back pain’, ‘joint pain’, ‘headache’, and ‘chest pain’ were summed up in a composite ‘pain’ score, with scores ranging from 5 to 35.  
The Generalized Anxiety Disorder-7 questionnaire (GAD-7) was used to assess generalized anxiety disorder and symptom severity [11]. Patients were asked to rate how much they had been bothered by seven items in the preceding 24 hours. Response options ranged from 1 (“not bothered at all”) to 7 (“bothered a lot”). The total scores ranged from 7 to 49, with higher scores indicating more severe symptoms of anxiety. With regard to missing data and the calculation of a score for symptoms severity of the treatment period, the same procedure as for the PHQ-15 was used. 
Depression was measured using the PHQ-9 depression module (PHQ-9) [12]. The nine PHQ-9 depression items correspond to the DSM-IV diagnostic criteria for major depressive disorder [10]. Patients were asked to rate the severity of their symptoms of depression for the preceding 24 hours from 1 (“not bothered at all”) to 7 (“bothered a lot”). Total daily scores ranged from 9 to 63, with higher scores indicating more severe depressive symptoms. With regard to missing data and the calculation of a score for symptoms severity of the treatment period, the same procedure as for the PHQ-15 was used. 
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Supplemental Figure 1. Eligibility, inclusion and follow-up of the patients


Supplemental Figure 2. Period effect
 Mean z-scores per period per group for depressive symptoms, general fatigue and mental fatigue. Group 1 received the low dose in treatment period 1 and the high dose in treatment period 2. Group 2 received the high dose in treatment period 1 and the low dose in treatment period 2. P-value for period effect by Mann-Whitney U-test. 


Supplemental Table 1. Weight adjusted doses

	Low dose condition
	
	
	
	

	Weight (kg)
	BB
	BL
	BD
	Total 

	50-74 
	7.5
	5.0
	2.5
	15

	75-84
	10.0
	5.0
	2.5
	17.5

	85-100
	10.0
	7.5
	2.5
	20

	
	
	
	
	

	High dose condition
	
	
	
	

	Weight (kg)
	BB
	BL
	BD
	Total

	50-74
	15.0
	10.0
	5.0
	30

	75-84
	20.0
	10.0
	5.0
	35

	85-100
	20.0
	15.0
	5.0
	40


Dose in mg; BB: before breakfast; BL: before lunch; BD: before diner; Total: cumulative daily dose.
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Supplemental Table 2. Clinical characteristics of pituitary patients with adrenal insufficiency (N=47)
	 
	 

	Sex (men/women), n
	29/18

	Age (y), median [IQR]
	55 [43; 61]

	Educational level (1/2/3/4/5/6/7) ♦
	0/2/1/6/21/15/2

	Age at diagnosis (y), median [IQR]
	31 [20; 46]

	Childhood onset/Adult onset of SAI, n
	6/41

	Body weight (kg), median [IQR]
	82.5 [72.2; 93.0]

	BMI (kg/m²), median [IQR]
	26.6 [24.5; 29.4]

	
	

	Surgery (n=32)
	

	Transsphenoidal surgery/Craniotomy (%)
	 72/28

	Age at first surgery (y), median [IQR]
	39 [28; 50]

	Average time since first surgery (y), median [IQR]
	11 [6; 20]

	Patients with 2nd surgery (%)
	16

	Radiotherapy (n=19)
	

	Pituitary radiotherapy/cranial irradiation/radiotherapy for extracranial tumors (%)
	84/11/5

	Age at radiotherapy (y), median [IQR]
	43 [25; 52]

	Average time since radiotherapy (y), median [IQR]
	12 [9; 22]

	Hydrocortisone treatment prior to randomization 
	

	Total daily dose (mg/day), median [IQR]
	25 [20; 30]

	Dose/kg body weight (mg/kg), median [IQR]
	0.32 [0.25; 0.35]

	Number of daily dosages (1/2/3), n
	3/33/11

	Duration of glucocorticoid treatment (y), median [IQR]
	12 [5; 22]

	No. of hormonal replacements (1/2/3/4/5)
	3/9/21/11/3

	Thyroid hormone deficiency (% of patients) 
	92

	Growth hormone deficiency (% of patients) 
	66

	
Growth hormone deficiency (% of patients receiving substitution)
	68

	Sex hormone deficiency (% of patients)
	57

	Men: testosterone (% of patients receiving substitution)
	83

	Premenopausal women, n=8: estrogens (% of patients receiving substitution)
	50

	Postmenopausal women, n=10: estrogens
	NA

	Desmopressin (% of patients)
	19


Abbreviations: IQR: Interquartile range, SAI: Secondary adrenal insufficiency, NA: Not applicable.
♦ Educational level was classified using a Dutch education system, comparable to the International Standard Classification of Education (ISCED). This scale ranges from 1 (elementary school not finished) to 7 (university level). 


Supplemental Table 3. Quality of life in pituitary patients with secondary adrenal insufficiency in the lower dose and in the higher dose condition (N=47) 
	
	Lower dose HCa
	Higher dose HC
	P-value*
	Effect size

	HADS
	
	
	
	

	Anxiety
	3.0 [1.0; 5.3]
	3.5 [1.0; 5.0]a
	0.724
	0.0

	Depression
	3.5 [1.0; 6.0]
	2.0 [0.0; 5.0]
	0.016b
	0.3

	MFI-20
	
	
	
	

	General fatigue
	11.0 [8.0; 16.0]
	10.0 [6.0; 15.0]
	0.004b
	0.3

	Physical fatigue
	10.0 [6.0; 13.0]
	9.0 [6.0; 12.0]
	0.056
	0.3

	Mental fatigue
	10.5 [5.8; 16.0]
	8.0 [5.0; 13.0]
	0.003b
	0.3

	Reduced activity
	9.5 [7.0; 13.0]
	8.0 [6.0; 12.0]
	0.170
	0.2

	Reduced motivation
	9.5 [6.0; 12.3]
	8.0 [5.0; 12.0]
	0.021
	0.3

	RAND-36
	
	
	
	

	Physical functioning 
	90 [80; 95]
	95 [85; 100]
	0.041
	0.1

	Social functioning
	88 [75; 100]
	88 [75; 100]
	0.599
	0.1

	Role limitations physical problems 
	75 [50; 100]
	100 [50; 100]a
	0.079
	0.3

	Role limitations emotional problems
	100 [67; 100]
	100 [67; 100]a
	0.886
	0.1

	Mental health
	76 [68; 89]
	80 [68; 88]
	0.662
	0.1

	Vitality
	65 [45; 71]
	70 [50; 80]
	0.025
	0.3

	Bodily pain 
	80 [67; 100]
	90 [67; 100]
	0.687
	0.1

	General health
	60 [40; 75]
	65 [55; 80]
	0.013
	0.3

	CFQ
	
	
	
	

	Memory
	8.5 [5.3; 11.0]
	8.0 [5.8; 11.3]
	0.850
	0.0

	Distractibility 
	12.5 [10.0; 17.0]
	12.0 [9.0; 16.0]
	0.725
	0.1

	Blunders
	9.0 [6.0; 11.0]
	7.0 [4.8; 10.3]
	0.117
	0.2

	(Memory for) Names
	4.0 [3.0; 6.0]
	4.0 [3.0; 5.0]
	0.281
	0.2

	Total CFQ
	33.5 [27.3; 42.0]
	31.0 [23.0; 40.0]
	0.544
	0.1


Abbreviations: HC: hydrocortisone, HADS: Hospital Anxiety and Depression Scale, MFI-20: Multidimensional Fatigue Inventory-20, CFQ: Cognitive Failures Questionnaire. Higher HADS scores indicate more anxiety and/or depression, higher MFI-20 scores indicate more fatigue, higher RAND-36 scores indicate better quality of life, and higher CFQ scores indicate more subjective cognitive failures. Data were given as median [interquartile range].
a N=46 due to missing data; 
b A significant period effect was found in addition to a significant treatment effect.
*P-value lower dose versus higher dose by Wilcoxon Signed Rank Test for paired observations.
