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SUMMARY 

Mood states are an integral component of our everyday lives and have wide-ranging impacts 

upon psychological health and well-being.  Moreover, disorders of mood, such as major 

depression, bipolar disorder and anxiety disorders are amongst the most common and most 

deleterious diseases facing society. Clarifying the neurobiological underpinnings of mood states 

is therefore of utmost importance.  Experimentally manipulating mood and assessing the 

impact upon measures of neuropsychopharmacological function is one way examine the 

underlying causes and effects of mood.  In this protocol we describe a simple, computerized 

procedure which provides a means to induce mood states in humans with minimal 

experimenter intervention.  The procedure takes approximately 15-20 minutes and has been 

successfully adopted in five different studies in over 100 individuals, across two different 

laboratories. It is thus a simple standardized protocol to facilitate research into the 

neurobiology of mood states. 
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INTRODUCTION 

Mood states are cumulative long-term emotional states which are often (but not exclusively) 

either positive (e.g. ‘happy’) or negative (e.g. ‘sad’) (Mitchell and Phillips 2007). They are an 

integral component of our everyday lives and have wide-ranging impacts upon psychological 

and emotional well-being (Mitchell and Phillips 2007).  Moreover, crucial cognitive functions 

such as memory and planning ability, as well more short term emotional responses (such as 

anticipation of- and response to- monetary rewards or losses) are influenced by mood (Mitchell 

and Phillips 2007). The combined effect of mood on both cognitive and emotional processes 

contributes to the overall clinical profile of disorders of mood, such as major depression, 

bipolar disorder and anxiety disorders.  Such disorders are amongst the most common and 

most deleterious diseases facing society but are still far from understood (Beddington et al. 

2008; Editorial 2011). 

In order to fully understand the neuropsychopharmacological underpinnings of mood states, 

and to clarify how abnormal mood states affect psychological and cognitive processes, it is 

important to be able to experimentally manipulate mood.  It has been shown, for example, that 

induced moods recruit the same neural substrates (Mayberg et al. 1999; Mitchell and Phillips 

2007) and have comparable impacts upon cognition (Clark et al. 2001; Robinson and Sahakian 

2009b), pharmacology (Mitchell and Phillips 2007) and psychophysiology (Clark et al. 2001; 

Robinson et al. 2011b) as the mood states in mood disorders.  Manipulating moods in healthy 

individuals thus provides a simple means to examine the neuropsychopharmacological and 

cognitive concomitants of mood and mood disorders without the confounds inherent in patient 

populations.  

Despite the critical role of moods in both healthy and pathological states, the literature is highly 

heterogeneous and there is no standard method for manipulating mood state in the laboratory.  

This can make it difficult to compare across studies using different procedures, as well as 

making it difficult for researchers to select a technique.  Our approach combines successful 

features of commonly used techniques yielding a standardized method of presentation that 

requires minimal experimenter intervention and that has been successfully used in a wide 
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variety of peer-reviewed studies (Robinson et al. 2010; Robinson et al. 2011a; Robinson et al. 

2011b; Robinson and Sahakian 2009a; Robinson and Sahakian 2009b). 

Development of the protocol 

The protocol we developed includes three matched conditions; a positive mood induction 

condition, a negative mood induction condition and a matched neutral (placebo) condition.  All 

conditions combine elements from three of the most widely used and successful procedures 

(for reviews see (Clark 1983; Mitchell and Phillips 2007):  

1) Musical (Clark et al. 2001; Etzel et al. 2006; Richell and Anderson 2004) – subjects listen to 

emotionally charged music 

2) Velten (Clark 1983; Velten 1968) – subjects read emotionally charged sentences 

3) Self-referential mood induction (Mayberg et al. 1999; Richell and Anderson 2004) – subjects 

are asked to recall situations in their own lives in which they experienced a specific emotion  

Importantly, the present procedure requires no experimenter intervention beyond asking 

subjects to select one of two pieces of music, making it simple to implement and standardize 

across labs. The procedure has, in fact, been successfully adopted in two different laboratories 

(with different experimenters implementing the procedure) in over 100 individuals. The 

procedure reliably alters self-report measures of mood state, with subjects showing a 

significant increase in visual analogue ratings of relevant (happy or sad) moods during the 

positive and negative conditions (Robinson et al. 2010; Robinson et al. 2011a; Robinson et al. 

2011b; Robinson and Sahakian 2009a; Robinson and Sahakian 2009b).  This provides strong 

evidence that the subjects themselves believe that their moods have been changed.  Perhaps 

more importantly, however, the technique also reliably impacts non-subjective (e.g. 

physiological and neurocognitive) mechanisms which are unlikely to be subject to demand 

characteristics (Orne 1969).  In particular the manipulation impacts cognitive performance upon 

cognitive planning tasks (Robinson and Sahakian 2009b), significantly impacts eye-blink startle 

responses (Robinson et al. 2011b)(on a protocol also published in Nature Protocols (Schmitz 
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and Grillon 2011)) and mediates the impact of pharmacological manipulation upon cognitive 

performance (Robinson et al. 2010).  It can be used for both between-subject (Robinson et al. 

2011b; Robinson and Sahakian 2009b) and within-subject designs (Robinson and Sahakian 

2009a) and the mood can be successfully paired with psychopharmacological context and re-

evoked in the absence of the procedure (Robinson and Sahakian 2009a). The procedure is thus 

validated by both subjective and non-subjective measures.  It has been adopted in healthy 

adults (with a range of educational levels) from ages 18-50, but could very easily be 

implemented in younger individuals to study developmental changes and in individuals with 

psychiatric disorders to examine pathological states.  The only important criterion is that an 

individual is able to read and understand the emotionally-charged sentences, which are in 

English, but could plausibly be translated.   

Our intention in presenting this protocol is not to argue that this technique is necessarily better 

or worse than other similar techniques (for example (Berna et al. 2010; Richell and Anderson 

2004)), rather our aim is to help future researchers by providing a simple, step-by-step guide to 

delivering a replicable mood induction procedure which has been successfully implemented in a 

number of peer-reviewed publications. 

Conclusions 

Mood states are a critical component of both healthy and pathological states.  Here we present 

a simple, well-validated computerized technique which we have found successful at 

manipulating mood and which can easily be adopted across labs with minimal experimenter 

intervention.  This technique combines the successful components of three of the most 

common mood induction techniques and provides a simple way to alter both self-report and 

non-subjective cognitive and psychophysiological concomitants of mood sates. Given the 

enormous psychological, social and economic cost of mood disorders (Beddington et al. 2008; 

Editorial 2011) simple, replicable ways to examine mood states are of clear value.  

 

MATERIALS 
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REAGENTS 

 Human subjects: Participants need to be able to comprehend the English sentences and 

have normal or corrected to normal vision and hearing. However, the material could be 

translated in any language. 

CAUTION: The study protocol must be approved by the appropriate Institutional Review 

Board, Human Subjects Committee or Ethics committee. Informed consent must be 

obtained from all participants. 

 Music: professional studio recordings of: 

A) Piano Concerto No. 4, Op. 58 in G Major: III. Rondo: Vivace by Ludwig van 

Beethoven 

B)  Serenade No. 13 KV 525 G-Major: I. Serenade. Allegro by Wolfgang Amadeus 

Mozart 

C)  Adagio for strings, Op. 11 by Samuel Barber 

D)  Adagio in G Minor by Tomaso Albinoni 

E)  The Planets, Op. 32: VII. Neptune, the Mystic by Gustav Holst.  

 Mood-congruent sentences: the 60 positive, 60 negative and 60 neutral ‘Velten’ 

sentences (Velten 1967; 1968). Copies of the sentences are available in Velten 1967. 

 

EQUIPMENT 

 Monitor and computer for stimulus presentation: we have had success using standard 

computer/monitor setups and using smaller tablet computer (PaceBlade Technology 

B.V., Amersfoort, the Netherlands http://www.paceblade.com/).  

http://www.paceblade.com/
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 Headphones: preferably noise cancelling headphones that allow subjects to be 

immersed in music without outside distraction. We have used around the ear 

headphones (Sennheiser, Wennebostel, Germany http://www.sennheiserusa.com/on-

ear-headphones-travel-headphones). 

 Questionnaires: retrospective mood rating form (see supplementary material 1) and a 

pen to make responses. 

 

EQUIPMENT SETUP 

 Music selection: for the negative or positive procedure, subjects must select one of the 

two pieces of music (A or B for positive, C or D for negative – the neutral conditional 

always involves E).  Music must be at an appropriate volume, which subjects can hear 

clearly and comfortably. 

CAUTION: different individuals have different volume preferences.  It is critical that the 

music is audible but not so loud that it is aversive.  If in-ear headphones are used, the 

experimenter must clarify that the subject can hear the music (with around-ear 

headphones, the researcher can often faintly hear the music). 

 Stimulus generation: 

There are many different ways to present the stimuli.  Our version was created using 

Visual Basic on a PC (Microsoft, Redmond, WA, USA 

http://www.microsoft.com/visualstudio/en-us/products/2010-editions/visual-basic-

express), but any suitable software/hardware combination can be used. 

 Stimulus presentation: 

The stimulus presentation follows the same pattern for all three task types.  Each 

version of the task consists of 60 mood-congruent sentences (Velten 1967; 1968) each 

http://www.sennheiserusa.com/on-ear-headphones-travel-headphones
http://www.sennheiserusa.com/on-ear-headphones-travel-headphones
http://www.microsoft.com/visualstudio/en-us/products/2010-editions/visual-basic-express
http://www.microsoft.com/visualstudio/en-us/products/2010-editions/visual-basic-express
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of which is presented for 12 seconds before subjects are able to press the spacebar to 

move on to the next sentence.  The negative version of the MIP comprises light grey text 

on a dark blue background, the positive version features peach text on a light yellow 

background and the neutral version features black text on a white background (Figure 1 

- different fonts may also be used for each procedure).  In each version the music (as 

selected by the subject for negative and positive) starts as soon as the task loads and 

subjects are shown an instruction screen which reads: 

“You will now see a series of sentences, each of which will be displayed for 12 seconds before 

you are given the option to move on.  You can then click the next button to continue. 

Try to get into the mood suggested by the sentences and relate them to situations in your own 

life.  Feel free to outwardly display the emotions evoked. 

The duration of this part of the experiment will be fairly short so you are encouraged to get as 

deeply into the emotion as possible.” 

Subjects are then encouraged to press the space bar or click on the ‘next’ button 

(bottom-center of the screen) to start the task whenever they are ready.  The first 

relevant sentence (Velten 1967; 1968) then appears in the center of the screen.  

Subjects are then unable to move on until a ‘next’ button re-appears at the bottom-

center of the screen.  This button appears after 12 seconds.  The subject can then press 

the spacebar (or click ‘next) to continue in a self-paced manner. This procedure is 

repeated (and music loops) until the task is completed. 

 Questionnaires:  

Subjects need a pen to make a vertical dash along the 10cm horizontal lines (visual 

analogue scales) representing their mood state from ‘not at all’ to ‘extremely’.  Mood 

state is measured in cm along this line. A change in mood is determined as a change in 

the distance along this line (see figure 3).  These scales have been printed out and 
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completed manually in the past, but the scales could also be presented on a computer 

screen and the marks made via user input. 

PROCEDURE 

PRIOR TO INDUCTION 

CAUTION: Obtain informed consent from the subject prior to any of the procedure 

1) Ask the subject (if they are getting negative or positive induction) to select one of the 

two pieces of music: 

A) For the negative mood induction: ask subjects to “select the saddest piece of music” 

and have them listen to both Adagio for strings, Op. 11 by Samuel Barber; Adagio in 

G Minor by Tomaso Albinoni.  Do not name the pieces, simply ask them to select 

piece 1 or 2. 

B) For the positive mood induction: ask subjects to “select the happiest piece of music” 

and have them listen to both Piano Concerto No. 4, Op. 58 in G Major: III. Rondo: 

Vivace by Ludwig van Beethoven; Serenade No. 13 KV 525 G-Major: I. Serenade. 

Allegro by Wolfgang Amadeus Mozart.  Do not name the pieces, simply ask them to 

select piece 1 or 2. 

C) For neutral mood induction: this stage can be skipped as asking subjects to choose 

the most “neutral” piece of music would be ambiguous. They will be played The 

Planets, Op. 32: VII. Neptune, the Mystic by Gustav Holst 

TIMING: Ensure that the subject listens to at least 1 minute of each piece.  The pieces of music 

are, nevertheless, long so allow them to move onto the next piece at any point after a minute.  

Beyond that, allow them to take as much or as little time (and repeat plays) as they need to 

make a decision that they are happy with.   
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TROUBLESHOOTING: This is the best time to ensure that the subjects can hear the music at a 

comfortable volume: not too quiet that they cannot hear, but not too loud that it is painful. It is 

helpful if ‘around-ear’ headphones are used because the experimenter should be able to faintly 

hear the music to confirm that it is playing. 

PAUSEPOINT: This can be done any time prior to the induction. 

INDUCTION PROCEDURE 

2) Have subjects complete the baseline visual analogue ratings scales (Supplement 1) by 

making a single vertical mark along each 10cm horizontal line to represent their current 

mood state. 

CRITICAL STEP: This baseline rating scale is a crucial in order to examine the extent of the mood 

induction by comparison with the post rating scale. 

TROUBLESHOOTING: Ask subjects to make a single line (if marking by hand). Sometimes 

subjects will make an ‘X’ or an ‘O’, which can make it tricky to measure the intercept with the 

horizontal line.  

3) Give detailed instructions to the subject of the mood induction procedure. The 

standardized script is the same as the instructions which will appear on the screen: 

 “You will now see a series of sentences, each of which will be displayed for 12 seconds 

before you are given the option to move on.  You can then click the next button to continue. 

Try to get into the mood suggested by the sentences and relate them to situations in your own 

life.  Feel free to outwardly display the emotions evoked. 

The duration of this part of the experiment will be fairly short so you are encouraged to get as 

deeply into the emotion as possible” 

4) Ask if the subject needs clarification and answer any questions. 
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5) Remind the subject that they can stop the experiment at any time. 

6) Start the task so that instruction screen loads (see stimulus presentation above) 

CRITICAL STEP: Ensure that the task loads the correct piece of music (see stage 1).  This 

music must play for the duration of the experiment, so ensure that it is programmed to loop 

back to the start once the piece finishes. 

7) Tell the subject that they can start the task as soon as they like.  

8) After the subject presses the spacebar (or clicks next) the first sentence will then appear 

on screen.  The music should continue from before and the order of sentences should be 

the same as that used in (Velten 1967).  Once each sentence has been displayed for 12 

seconds, the ‘next’ button should appear beneath the sentence so the subject knows that 

they can move onto the next sentence (see figure 2).  The sentences should be different in 

each condition: 

A) For the negative mood induction: use the negative Velten sentences (Velten 1967) 

(e.g.”All the unhappiness of my past life is taking possession of me”) 

B) For the positive mood induction: use the positive Velten sentences (Velten 1967) 

(e.g. “This is great -  I really do feel good”) 

C) For neutral mood induction: use the neutral Velten sentences (Velten 1967) (e.g. 

“Agricultural products comprised seventy percent of the income”) 

CRITICAL STEP: Each sentence must remain on screen for 12 seconds, during which point 

the subject should be unable to move onto the next sentence.  This is crucial to avoid the 

subject speeding to the end and reducing the duration of their induction. 

TROUBLESHOOTING: Subjects may get impatient and try to skip to the next sentence before 

the “Next” button appears.  As long as the task is programmed to ignore user input until the 
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12 seconds is complete, they will soon realize that this will not work, so it is not necessary 

to intervene.  

9) Leave the subject alone for the duration of the task. Preferably leave the room to avoid 

distracting them 

TIMING: The task will take at least 12 minutes, but may take longer depending upon how 

long it takes subjects to move between sentences. 

CRITICAL STEP: Music must immediately loop back to the beginning each time it finishes to 

ensure continuous play. 

10) Following the task, have subjects make vertical lines on a second set of visual analogue 

rating scales (Supplement 1) whilst the music used in the induction continues to play. 

CRITICAL STEP: These ratings are the most direct measure of subjective mood state so 

should be completed as soon as the procedure is finished.  Change in mood is measured as 

a change in ratings from the pre-induction to the post induction rating (see figure 3).  

Ensure that the music continues during this ratings-scale phase. This can either be 

programmed as part of the task or, if the computer is needed for something else (e.g. a 

cognitive task) remember to start the music through another delivery system.  

CAUTION: Subjects in the negative mood group may become tearful and upset.  It is critical 

(since this is a mood induction) that no effort be made to comfort the subject (unless they 

request to end the experiment –in which case do so immediately).  If possible explain 

everything to the subject prior to the induction so that it is not necessary to communicate 

with the subject until the whole experimental phase is complete (including, if possible, the 

post induction testing phase).  If it is unavoidable for the experimenter to intervene (e.g. to 

set up testing equipment), then the experimenter should remain neutral at all times and 

treat all mood induction procedures equally.  Do not communicate with the subject more 

than necessary.  

POST INDUCTION 
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11) Stop the music and have subject complete additional probes (e.g. cognitive task, 

psychophysiological task, neuroimaging).  

TROUBLESHOOTING: Ideally the subject will be pre-trained on these probes so that is not 

necessary for the experimenter to intervene following the mood induction. 

12) Repeat stage 10 rating scales and music as many times as possible at suitable pause 

points (e.g. between cognitive tasks or between imaging scans) 

CRITICAL STEP: The piece of music must be played whilst subjects complete these interim 

ratings scales.  The idea being that the music acts as a ‘booster’ to prolong the mood state. 

If the subject has removed headphones to complete the probe in stage 11, ensure that the 

headphones are replaced. 

TIMING: Tasks have been completed in this post procedure phase for at least an hour post-

induction (Robinson et al. 2010; Robinson et al. 2011a; Robinson et al. 2011b; Robinson and 

Sahakian 2009a; Robinson and Sahakian 2009b).  It is likely that the further this testing 

phase gets from the initial induction, the weaker the mood effect will be.  This decline can 

be mitigated to a certain extent by the negative music ‘boosters’ during rating scales, but 

post analysis of these scales can determine whether subjects were still feeling the effects of 

the induction. 

13) At the end of testing, ask the subject for feedback. Provide them with whatever they 

need to feel better (e.g. ask them how it went, allow them to watch television and/or listen 

to positive music) and answer any questions they may have. Do not allow them to leave 

until they feel that their mood state is back to normal. Usually after about 1-1.5 hours 

following the induction, healthy subjects will not experience any residual effects. 

TIMING  

 Prior to induction: 5-10 minutes (can occur at any time prior to induction) 
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 Induction: 12-20 minutes (depending upon how quickly the subject moves from one 

sentence to the next) 

 Post-induction: the induction has been successful for 60+ minutes with booster 

music and ratings sessions, but the exact duration likely varies from person to 

person. 

ANTICIPATED RESULTS  

The negative mood induction will cause a significant increase in the ‘sad’ ratings on the visual 

analogue scale, whilst the neutral procedure has no impact upon ‘sad’ ratings (Robinson et al. 

2010; Robinson et al. 2011b; Robinson and Sahakian 2009a; Robinson and Sahakian 2009b) (see 

figure 3 for a meta-analysis of subjects tested at two different sites).  These self-report scores 

are the most direct assessment of a subjective change in mood state. Nevertheless, the 

negative mood induction procedure will also significantly increase contextual startle responses 

relative to the neutral mood induction (Robinson et al. 2011b) and both the positive and 

negative mood induction will impair planning ability on the one touch tower task relative to the 

neutral mood induction (Robinson and Sahakian 2009b). All three mood-inductions may also 

interact with the effects of pharmacological manipulations (Robinson et al. 2010; Robinson and 

Sahakian 2009a). 
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FIGURES 

FIGURE 1– Mood induction procedure examples: positive (A), negative (B) and neutral (C). 

 

FIGURE 2 – task sequence. Subjects first select a piece of music then complete pre-induction 

rating scales. Sentences are then presented whilst music plays in the background.  Each 

sentence is presented for 12 seconds before the ‘next’ button appears and subjects are able to 

move on to the next sentence. Following completion of all 60 sentences, subjects complete 

mood rating scales followed by additional tasks (cognitive, fMRI etc.) 
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FIGURE 3 - Meta-analysis of visual analogue response (cm along a 10cm line) to the question 

‘how sad are you?’ from 79 healthy participants (Robinson et al. 2011b; Robinson and Sahakian 

2009a) completing the negative (N=39) and neutral (N=40) procedures. Data were acquired 

from two sites (University of Cambridge, UK and National Institutes of Health, USA) and 

implemented by different experimenters at each site. There is a significant time x mood 

interaction (F(1, 77)=9.9, p=0.002).  Significant simple effects are presented on the graph: 

*=p<0.004, NS= non significant, error bars represent standard error of the mean. 

 

 

 


