
Supplement 2. Explanation of used methods 
Method Explanation 
Imaging techniques  
Functional MRI (fMRI) Functional  neuroimaging procedure measuring 

brain activity by detecting changes in blood 
flow and oxygen response (BOLD response). 

     Face Memory Task Consists of two phases encoding of facial 
emotional expression within the scanner, and 
the surprise recognition after the scan. 

     Facial Emotion Perception Test (FEPT) Assesses accuracy and speed of identification 
of facial expressions, with categorization of 
animals used as a control for visual processing 
ability and fine motor speed. Participants are 
asked to categorize faces into four categories 
(happy, sag, fearful, angry) and animals into 
four categories (dogs, cats, primates, birds) 
outside the scanner and within the scanner. 

Proton Magnetic Resonance Spectroscopy  
(H-MRS) 

Analytical technique that uses signals from 
hydrogen protons to determine the relative 
concentrations of target brain metabolites. 

Neuropsychological test  
Rey Auditory Verbal Learning Test (RAVLT) Evaluates verbal learning and memory and 

consists of 15 words which are visually 
presented in three trials and a fourth delayed 
trial. The amount of words recalled after each 
trial is counted. The more words produced, the 
better the learning capability.  

Rey-Osterrieth Complex Figure (ROCF) Assesses visual memory. Participants are 
asked to copy the figure, and draw it 
immediately or after 3 minutes (depending on 
the test version), and after 20 minutes again 
without seeing the figure. 

Wisconsin Card Sorting Test (WCST) Assesses cognitive flexibility. Four models are 
shown to participants. Participants are asked to 
match their cards with one of the model, aiming 
to find the correct criteria, while criteria change 
over time. 

Grooved Pegboard (GP) Assesses fine motor skills. Participants are 
asked to insert some pegs in a pegboard, as 
quick as possible, with both the dominant and 
non-dominant hand. 

Iowa Gambling Task (IGT) Assesses decision making. Participants see 
four cards (A, B, C, D) on a computer screen. 
A-B are considered riskier, but subjects win 
more money on the short-term, but lose more 
in the long-term. C-D are considered safer, but 
subjects win less money in the short-term, but 
lose less money in the long-term. An increase 
in both the amount of lost money and the 
number of riskier cards reflect poorer decision 
making. 

Selective Reminding Task (SRT) Consists of a six-trial word-list learning task of 
unpaired words. After the first trial participants 
are asked to state the words they remembered, 
without regard to order. In the five next trials, 
after being asked to state all 12 words, 
participants were selectively reminded only the 
words they did not remember from the previous 
trial. 

Trail Making Test A (TMT-A) Assesses motor functions. Participants are 



asked to connect number in the right order. 
Trail Making Test B (TMT-B) Assesses dived attention. Participants are 

asked to connect numbers and letters in 
ascending order. 

Wechsler Intelligence Scale for Children 
(WISC) 

Measures intelligence in children aged 6-16 
years. 

Wechsler Adult Intelligence Scale (WAIS) Measures intelligence in adults and older 
adolescents. 

Boston Naming Test (BNT) Assesses denomination. Participants are asked 
to name a picture. 

Symbol Digit Modality Test (SDMT) Assesses information processing speeds 
(attention, visual scanning, tracking). A model 
with symbols and number are shown to 
participants. In the presence of these models, 
participants are asked to fill out the number at 
the corresponding symbols, as quickly as 
possible. 

Verbal fluency - FAS Assesses phonetic fluency. Participants are 
asked to call all the words they can within one 
minute. Words should begin with a specific 
letter, i.e. F-A-S. 

Verbal fluency (D) Assesses phonetic fluency. Participants are 
asked to call all the words they can within one 
minute beginning with letter “D”. 

California Verbal Learning Test – Children 
(CVLT-C) 

Assess learning and recall abilities as well as 
verbal learning and memory deficits. 

Woodcock-Johnson Psychoeducational Battery 
Revised: Test of Achievement 

Assesses cognitive abilities, scholastic 
aptitude, and achievement in the areas of 
reading, mathematics, and written language. 

Cognitive Failure Questionnaire (CFQ) Assesses ones failures in perception, memory, 
and motor function. On this 25-item 
questionnaire each question can be answered 
on a 5-point Likert scale. A higher sum score 
indicates that an individual experiences greater 
cognitive failure. 

Physical questionnaires  
Physical and Neurologic Examination of Subtle 
Signs (PANESS) 

Assesses subtle deficits of gross and fine 
motor function. 

Cushing Severity Index (CSI) Assesses severity of symptoms and to 
retrospectively estimate (clinical severity) at the 
time of active disease. It contains eight clinical 
features and can be scored on a 3-point scale. 
A higher score indicates greater severity. 

Psychological measures  
Beck Depression Inventory (BDI) 21-item inventory measuring severity of 

depression. Each question is scored on a scale 
from 0 to 3. Total higher scores indicate more 
severe depressive symptoms. 

State-Trait Anxiety Inventory (STAI) 40-item inventory measuring state anxiety and 
trait anxiety. Higher scores indicate higher 
levels of anxiety. 

Montgomery-Asberg Depression Rating Scale 
(MADRS) 

10-item questionnaire which focuses on the 
most commonly occurring symptoms of 
depressive illness (i.e. apparent sadness, 
reported sadness, inability to feel, difficulty in 
concentration, inner tension, pessimistic 
thoughts, suicidal thoughts, lassitude, reduced 
sleep, reduced appetite). A higher total score 
indicates more severe depression. 

Inventory of Depression Symptomatology (IDS) 28-item multiple-choice questionnaire, which is 



designed to measure severity of depressive 
symptoms. A higher total score indicates 
greater severity of depressive symptoms. 

Beck Anxiety Inventory (BAI) 21-item inventory which evaluated anxiety. For 
each question could be answered on a 4-point 
Likert scale. A higher sum score indicates 
greater severity of anxiety. 

Fear Questionnaire (FQ) 24-item questionnaire assessing phobic 
anxiety. Each question can be answered on an 
8-point Likert scale. This total phobia score can 
be divided into three subscales: the 
agoraphobia subscale, the blood injury phobia 
subscale and the social phobia subscale. 
Higher scores indicate greater severity of 
phobias. 

Irritability Scale (IS) Consists of 14 items on a 4-point scale, with 
higher scores indicating greater irritability. A 
total score of 14 point or more is being used to 
characterize subjects as irritable. 

Apathy Scale (AS) Consists of 14 questions on a 4-point scale, 
with higher scores indicating greater apathy. A 
total score of 14 points or more is being used 
to characterize subjects as apathetic. 

Symptom Checklist (SCL-90-R) Consists of 90 items and assesses physical 
and psychological complaints. 

Behavioral Assessment System for Children 
(BASC) 

Multidimensional system used to evaluate the 
behavior and self-perceptions of children, 
adolescents and young adults. 

Kiddie Schedule for Affective Disorders and 
Schizophrenia-Present and Lifetime (KSADS-
PL) 

Semi-structured interview designed to generate 
DSM-IV psychiatric diagnoses in children of 6-
18 years. 

Quality of Life  
CushingQoL Assess Cushing-related QoL and consists of 

12 questions on a 5-point Likert scale ranging 
from always to never, with a lower score 
indicating a greater impact on QoL. 

 
 


