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The present study investigated the impact of certain and uncertain social 
information on pain perception and memory. We hypothesized that the 
uncertain feedback group would experience higher pain intensity. Further, that 
the uncertain group would remember fewer pictures than the certain group. 
Participants were 42 undergraduate students from a medium-sized university 
in Sweden who received, depending on group assignment, either certain or 
uncertain feedback about the pain intensity in the upcoming cold-pressor test. 
Following feedback, the participants performed two categorization tasks 
during which they had to indicate whether the picture showed a living thing or 
an object. During the second task they also had to perform the cold-pressor 
test. Thirty minutes after the cold-pressor test participants performed a 
surprise recall test with regard to the pictures presented during the 
categorization tasks. The two groups did not differ in self-reported uncertainty 
about their expectation of pain during the cold-pressor test but the uncertain 
feedback group expected the cold-pressor test to be more painful than the 
certain feedback group. We found no differences between the groups in either 
perception or recall. Finally, recall was impaired for pictures presented 
during the cold-pressor test, independent of group. In sum, our hypotheses 
were not supported. Suggestion for future research is to manipulate the 
feedback in another way to make it clearer for the participants.  
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(O)säker social information och dess effekt för smärta och minne 
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Den aktuella studien utredde betydelsen av osäker och säker social 
information för smärtintensitet och minne. Studiens hypotes var att den osäkra 
gruppen skulle uppleva högre smärtintensitet och att den osäkra gruppen 
skulle komma ihåg mindre bilder än den grupp som fick säker information. 
Deltagarna var 42 studenter på ett medelstort universitet i Sverige, beroende 
på vilken grupp de hamnade i fick de antingen osäker eller säker social 
information om smärtintensiteten på det kommande kallvattentestet. Efter den 
sociala informationen utfördes två kategoriseringsuppgifter där de skulle ange 
om en bild föreställde något levande eller ett objekt, både före och under 
kallvattentestet, med ett överraskande minnestest 30 minuter efter 
kallvattentestet på de bilder som visades under kategoriseringsuppgiften. Det 
var ingen skillnad på grupperna i osäkerheten om deras förväntan av 
kallvattentestet. Däremot förväntade sig den gruppen som fick osäker 
information att kallvattentestet skulle vara smärtsammare än de som fick den 
säkra informationen. Vi hittade ingen skillnad mellan grupperna i varken 
smärtupplevelsen eller minnet. Till sist, minnet försämrades för bilderna som 
presenterades under kallvattentestet, oberoende av vilken grupptillhörighet 
deltagarna hade. För att summera så stöddes ingen av våra hypoteser. Förslag 
för kommande forskning är att manipulera hur den sociala informationen ges 
för att göra det mer tydligt för deltagarna. 

Nyckelord: osäkerhet, kallvatten test, social information, smärta, minne, 
återkallelse 
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Effects of (Un)Certain Social Information on Pain and Memory 

Everyone has dealt with pain at some point in their life. The phenomenon is wide 

known and can be dealt with in various ways. It can appear in different ways such as 

physically, psychologically and emotionally. When being in pain, it is widely assumed that 

the attention is drawn to it which distracts your attention from other tasks (Bergström, 2007). 

According to Läkemedelseverket (2017), around 40% of the Swedish population have 

previous experience of chronic pain or recurrent pain. Acute pain is often directly associated 

with an immediate tissue damage, which works as an important alarm signal to tell when 

something is wrong in your system, whilst chronic pain most often follows from a nerve 

damage and is sustained through at least three months (Jakobsson, 2007). 

Nationalencyklopedin (n.d.) defines pain as a phenomenon in which an unpleasant feeling 

occurs due to either nerve damage or the belief of an occurred nerve damage. The experience 

of pain is subjective and depends not only on physiological but also psychological or cultural 

factors according to Al-Harthy, Ohrbach, Michelotti, and List (2016). 

Expectations in pain intensity is expressed through a broad range of ways. 

Catastrophizing thoughts about pain refer to when an individual has a strong focus on the pain 

with negative thoughts about it, which also can influence the pain perception (Bergström, 

2007). Furthermore, it is widely known, especially in pain research, that expectations based 

on previous pain experience or other people’s pain experience can affect pain perception. For 

instance, Reicherts, Gerdes, Pauli, and Wieser (2016) point out that the effect in a placebo-

nocebo experiment often disappears because of earlier treatment expectancies, which makes 

the expectations for the placebo-nocebo treatment contaminated. Atlas and Wager (2012) 

differentiate between three different types of expectancy effects of pain: placebo analgesia, 

nocebo hyperalgesia and stimulus expectancies. Placebo analgesia refers to the state where a 
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treatment is given, which is expected to relief pain. The treatment itself is not effective, but 

the expectation of that it will be decreases pain. Nocebo hyperalgesia is the opposite 

expectancy effect of placebo analgesia. It refers to when the perceived pain is higher due to 

the belief of a treatment being painful. Further, Atlas and Wager describe the stimulus 

expectancies, which refer to the state where expectations are presented in several ways which 

will lead one to an expectation of the stimuli. It is a wide known phenomenon, especially in 

pain research, that expectations about pain will indeed affect the pain perception. 

Expectations about pain are largely based on how predictable the future pain is. When 

pain is more predictable, we can also be more certain of the pain outcome. Meanwhile, if the 

pain is less predictable we are more uncertain of the pain outcome. Whether or not we are 

aware about receiving pain or not can also impact our experience. For instance, if we are told 

that something will be painful, most likely we will also think that it will be painful and be 

more frightened of it. Threatening information about future pain increases the extent in which 

people worry about the pain and pain perception, and lowers pain tolerance (Boston & 

Sharpe, 2005; Schoth, Yu, & Liossi, 2014). This also works the other way around, if you are 

told that the experience will be nearly pain free, you would rate the pain as lower. This shows 

that there are several factors that can have an impact on our expectations. 

Interference 

Pain works as an alarming function. For instance, when reading a book your focus is 

on the text. The brain sorts out all other surrounding noise, like the sound of your dishwasher. 

But, if something surprisingly comes up, like someone screaming, your attention will 

immediately be drawn to it due to the possible harm. The fact that our attention is 

immediately drawn to the pain is not a surprise. Ashcraft and Radvansky (2014) explains it as 

a reflex in which the attention is drawn to the unexpected stimuli, so you can find it and 

protect yourself from possible danger. In contrary to Ashcraft and Radvansky (2014), the 
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study of Veldhuijzen, Kenemans, De Bruin, Olivier and Volkerts (2006) found no result to 

whether pain affect the task performance. On the other hand, they did discover findings 

suggesting that when performing a highly demanding task, our attention is drawn to it which 

can distract us from pain. The more demanding a task is, the more it will distract us from the 

pain. According to Buhle and Wager (2010) with greater performance in a task pain 

perception decreases, while experiencing high pain lowers the performance in a task. There 

are different aspects of how pain can distract us from other ongoing tasks. According to Van 

Ryckeghem, Crombez, Van Hulle and Van Damme (2012) distraction is less effective in 

people who are more likely to experience a higher rating of pain. It seems as whether pain 

interferes with a task is dependent of how demanding it is. According to Verhoeven, Van 

Damme, Eccleston, Van Ryckeghem, Legrain and Crombez (2011) distraction does not only 

depend on how demanding the ongoing task is but also how motivated people are to perform 

that task.  

Interference can occur due to receiving different information about an upcoming 

stimulus. Koban and Wager (2016) shows that social information has a strong effect on pain 

intensity, which means that the expectations you receive from different sources have the 

possibility to increase your pain perception, regardless of how strong or low the reinforcement 

are.  According to Crombez, Ecclestion, Baeyens and Eelen (1998) receiving threatening 

information regarding the pain of electrocutaneous stimuli would have a worsened 

performance in a task compared to the participants who received non-threatening information. 

Even though both groups received the same low painful stimulation, the task interference was 

bigger in the group that received the threatening information. Whether you receive threatening 

or non-threatening information both your pain tolerance and your performance in a task will 

most likely be affected. This suggests both pain intensity and how demanding a task is are 

dependent on where the attention is directed. 
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Many can relate to at least one time in their life where the headache has distracted you 

from studying. This means, that if you have pain while trying to focus on something, you 

probably won't learn as much. Especially relevant for the present study, pain has been shown 

to impair memory performance in recognition (Forkmann, Schmidt, Schultz, Sommer, & 

Bingel, 2015), recall (Carstens, Boersma, Schrooten, & Linton, 2017), long-term memory 

(Trammell & Clore, 2014) and in working memory (Hood, Pulvers, & Spady, 2013). 

Uncertainty and pain perception 

Expectations about pain are largely based on how predictable the future pain is. When 

pain is more predictable, we can also be more certain of the pain outcome. On the other hand, 

if the pain is less predictable we are more uncertain of the pain outcome. The predictability 

can be expressed in various ways, depending on previous experience of a phenomenon or 

simply being granted information about it. Brown, Seymour, Boyle, El-Deredy and Jones 

(2008) states that if you expect with high certainty that something will hurt it increases your 

pain experience. They also mention that if you expect with high certainty that it will not hurt, 

the pain experience will decrease. Another angle to this phenomenon, perceived pain is higher 

when receiving the low predictable information rather than the predictable (Lin, Hsieh, Yeh, 

& Niddam, 2014; Yoshida, Seymour, Koltzenburg, & Dolan, 2013). This means that the more 

certain you are about the pain intensity of an upcoming stimuli, the less it will hurt. If you on 

the other hand have a high uncertainty, the pain experience will be higher. Unexpectedly, 

Forkmann et al. (2015) did not find any significant influence of predictability from the pain 

on recognition. Due to this, further research on the assumed impact of uncertainty on pain 

perception and memory recall is warranted. 

We designed the present experiment to address further research on the impact of 

uncertainty on pain perception and memory recall. Depending on group assignment, 

undergraduate students received certain or uncertain feedback about other’s fictitious pain 
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experience during a cold-pressor test. We compared the groups’ pain perception and memory 

encoding during the cold-pressor test. Especially, what is novel it that our study focuses on 

recall rather than recognition and that we applied a between group subjects design. The 

groups only differ in the type of social information they received, certain feedback and 

uncertain feedback. Further, the manipulation of uncertainty inspired by Yoshida et al. (2013) 

has not yet been applied in combination with both of the groups receiving the same painful 

stimuli in the cold-pressor test or with focus on task interference. Finally, we chose to test the 

non-dominant hand in our study since Pud, Golan and Mesta (2009) stated that hand 

preference has a big impact in cold-pressor tests. 

The research question for our study is to see the effect of certain or uncertain social 

information regarding pain intensity on pain and memory encoding during a painful cold-

pressor test. Therefore, we will ask the participants to answer some questions, receive the 

social information and after that, perform a categorization task both before and during the 

cold-pressor test, the experiment then finish with a surprise recall test. To the best of our 

knowledge this is the first controlled experiment on the impact of certain versus uncertain 

social information on pain perception and, specifically, interference with memory encoding 

(and resulting long-term memory recall). We hypothesize that (1) participants receiving 

uncertain feedback would perceive the test as more painful than the ones receiving certain 

feedback. Also, that (2) the long-term memory will be impaired following uncertain pain 

information, as compared to certain pain information. In other words, we expect the 

participants receiving the uncertain pain information to recall less pictures from the 

recollection task whilst the ones receiving certain pain information are expected to remember 

more. 
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Method 

Participants 

We randomly approached 42 undergraduate students (18 females and 22 males) 

between the age of 18-30 at a medium-sized university in Sweden. Two participants were not 

included in the analysis, since they were test participants. A between-subjects design was 

used, which means that our participants were put into one of the two groups with block 

randomization procedure, where gender was the stratification criteria. 

To participate, it was mandatory to be fluent in Swedish, therefore it was asked when 

recruiting the participants. The participants were also asked to fill in their preferred gender to 

balance the groups. Furthermore, we informed the participants that they couldn’t participate if 

they were under the influence of alcohol or any other drug or medication. Additional 

exclusions criterions were that the participants didn't have any previous experience with the 

cold-pressor test and didn't suffer from any acute or chronic pain, cuts, wounds or a fracture 

on the non-dominant hand or Raynaud’s phenomenon. Raynaud’s phenomenon refers to the 

state when the fingers get numb or white due to the cut off of blood flow to the vascularies 

(Goundry, Bell, Langtree, & Morrthy, 2012). Hand preference was also asked to be filled in, 

since the hand of interest was the non-dominant hand. If all of the exclusion criterions were 

fulfilled, they were accepted to participate in the experiment. 

We also asked the participant if they had a history of frostbite, rheumatoid disease, 

seizures from epilepsy, high blood pressure or cardiovascular diseases. At last we asked the 

participants if they had taken any sort of pain-killers in the last 24 hours and if they recently 

had gone through any surgery. These were not exclusion criterions, they were only controlled 

for and we had them under consideration when we did our analysis. Finally, they were given a 

50 kronor voucher as a compensation for participating. 
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Measures 

The Pain Catastrophizing Scale. The scale was created by Sullivan, Bishop and 

Pivik (1995) to measure catastrophic thinking related to pain. Cronbach’s alpha value of the 

total PCS scale was .87. In our study the PCS scale was assessed to measure how they 

perceive pain. It consisted of 13 assumptions where they were to fill in to what extent the 

assumption was true to them. An example of one question: “Oroar jag mig jämt för att 

smärtan inte skall gå över”, translated into English “I worry all of the time that the pain won’t 

go away”. The answers were given from a scale on 0 to 4, 0= (Not at all) and 4 = (All the 

time). We translated the questions into Swedish for our study: 0= (Inte alls), 1 = (I liten 

utsträckning) and 4 = (Hela tiden). 

Anticipation questionnaire. To measure their expectations and feelings prior to the 

cold-pressor test, we gave them an Anticipation questionnaire (questionnaire 1) consisting of 

four questions (Schrooten, Peters, & Linton, 2016). In these questions, they were to 

acknowledge their expectations on a 100 mm VAS scale. The scale ranged from 0 to 100. An 

example of one question: “How tense are you right now?”, translated into Swedish “Hur 

spänd är du just nu?”. The English answering labels were: 0= (Not at all) and 100= (A lot) 

which for our study was translated into Swedish: 0= (Inte alls) and 100= (Väldigt mycket). To 

answer the questions they were asked to draw a vertical line on the scale where they felt like 

their expectations were met. 

Pain rating questionnaire. When the cold-pressor test was completed, we were 

interested to see how the participants perceived it (questionnaire 2). We used four questions to 

assess their pain experience from Verhoeven et al.(2010). The Cronbach’s alpha value in their 

study was .85. An example of a question: “How painful was the worst pain you perceived 

when you had your hand in the cold water”, translated for our study into Swedish “Hur 

smärtsam var den värsta smärtan du upplevde när du hade din hand i det kalla vattnet?”. The 
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answers were given on a 100 mm VAS scale, ranging from 0 to 100, where 0 = (not at all) 

and 100= (A lot). This was also translated into Swedish: 0=(Inte alls) or (Väldigt lite) and 

100= (Hela tiden) or (Väldigt mycket). Here, they were also asked to draw a vertical line on 

the scale where they felt like their experience was met.   

Intolerance of Uncertainty Scale. Finally, measurement of the participants intolerance 

of uncertainty was made, which consisted of 27 assumptions. Cronbach’s alpha value of the 

scale was .94. An example of one question: “Osäkerhet hindrar mig från att ha en bestämd 

åsikt”, translated into English “Uncertainty prevents me from having a firm opinion”. On each 

assumption, they were to fill in to what extent the assumption was true to them on a scale. No 

number indication was given, but five different boxes were available to fill in. There were 

only three boxes that had a description. The first one was labeled with "Stämmer inte alls" and 

the fifth was named "Stämmer helt". The scale we used was taken from Carleton, Norton, and 

Asmundson (2007). 

Cold-pressor test 

The cold-pressor test is a very common test when it comes to experimental pain 

testing. It's been used for a long time with humans. Since the experiment was done in two 

rooms, the cold-pressor test was done with two immersion coolers and flow-through coolers. 

There was no difference in which cooler they were tested with. In both experiment rooms, a 

Julabo Immersion cooler FT200, and an immersion circulator, ED Heating immersion 

circulator, which was used to cool down the water as fast as possible and keep it at the level 

that the experiment requires. The temperature of the cold water was at 5°C. The participants 

were asked to take a seat and put their non-dominant hand in the cold water. Then, they were 

instructed to keep their hand in the water, with no movement, until the pictures on the screen 

stopped showing. The hand was instructed to be still and not touch the bottom of the 
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container. They were informed about the possibility to quit the experiment at any time without 

negative consequences. 

Categorization tasks 

Before and during the cold-pressor test the participants performed a categorization 

task. During this task, neutral pictures were presented on the screen. The pictures were chosen 

from the International Affective Pictures System. The pictures from the list were rated on a 

scale from 0-9 in arousal and valence. For our study, we wanted neutral pictures, which in 

arousal and valence were around 4,5. Almost all of the pictures met the criteria of a neutral 

valence, but to find pictures with neutral arousal as well was a challenge. Due to this, we had 

to lower our expectations a bit so the pictures varied in arousal from 2-4,5. There were 40 

pictures in total with 20 objects and 20 animals. The pictures were divided into two lists, with 

10 objects and 10 animals in both lists. The lists were counterbalanced between 

categorizations tasks, participants in both groups got both lists with half of the participants in 

both groups receiving one list during the first categorization task and the other list during the 

second categorization task, which was during pain, and vice versa for the other half of the 

participants. 

The pictures were shown for three seconds each, with no interval in between. The 

participants were informed that they were going to do this task twice, first only the 

categorization task, then there would be a break for 1 minute where they were instructed to sit 

and just wait for the experimenters signal. When the minute was up, the experimenter 

indicated through the intercom system that it was time to put their hand in the cold water. The 

participants then put down their hand and performed the categorization task again, this time 

with their hand in the cold water. When the pictures stopped showing, which was after one 

minute, the participants were instructed through the intercom system to take their hand out of 

the cold water. 
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Recall test 

The recall test came 30 minutes after the cold-pressor test. It was a surprise recall test 

where the participants were asked to remember as many pictures as possible from the 

categorization task they did earlier. In the recall test the participants were not just instructed to 

remember as many pictures as possible, but also to indicate where they remembered them 

from. If it was from before the cold-pressor test or during, and if they were unsure there was a 

''don't know'' option. No time lapse was presented, but if they took more than eight minutes, 

we would tell them to finish. 

Feedback: uncertain and certain 

Our manipulation in this experiment was the feedback we gave the participants about 

the pain intensity. We used a similar manipulation of the social information as Yoshida et al. 

(2013). There were two groups that got different feedback. The feedback consisted of the pain 

ratings of the first ten participants, however they were only fictive. They were rated in the 

same 100mm VAS scale as used in this experiment. This was presented with a histogram, 

mean value and standard deviation was also available. The histogram showed that the 

previous participants (which in fact were fictitious), were five men and five women. The 

mean value for the rated pain was the same in both histograms (M = 6.4), but differed in the 

standard deviation. The first group, which was the certain feedback group, had a lower 

standard deviation (SD = 5.98) and the second group, the uncertain feedback group, had a 

higher standard deviation (SD =16.94). This means that the second groups histogram, with the 

uncertain social information, had a larger variance. When giving the histogram to the 

participants, the experimenters said: ''Det här kanske hjälper dig att få en bild av hur 

kallvatten testet kommer att upplevas'', translated into English: 'this might help you predict 

how it feels to put your hand in the cold water''. The experimenter then went through what 

was stated in the histogram, at last the experimenter finished with a comment depending on 
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what type of feedback was given. For the certain feedback group, the experimenter stated 

''Som du kan se, det är inte så stor skillnad mellan hur dessa deltagare upplever 

kallvattentestet'', translated into English: ''As you can see, there is not that much difference 

between those participants in how they experience the cold-pressor test''. As for the uncertain 

feedback group, following was briefed: ''Som du kan se, det är en stor skillnad mellan hur 

dessa deltagare upplevde kallvattentestet'', translated into English: ''As you can see, there is a 

large different between those participants in how they experienced the cold-pressor test''. 

Procedure 

The experiment was conducted in an experimental lab at a medium-sized university in 

Sweden. Participants were individually tested in one of the two rooms with the experimenter 

seated at the adjacent control room, in the control room there was an intercom system which 

helped the participant and experimenter to communicate. There was also a camera that was 

monitoring the water at all times to see if the hand was in the water or not. Important to 

address that the camera was only monitoring and not recording.  

The experimenter welcomed the participant to the lab and then instructed the 

participants to take of their coat or bag if they had any, and leave their cellphones in their 

bags.  Rings, bracelets or watches were asked to take of as well. Then, the participant was 

asked to take a seat in front of the screen and was provided with an information letter that 

consisted of some information regarding the experiment. After reading the information letter, 

the participant received an informed consent paper which was mandatory to sign to be able to 

participate. Demographics and exclusion criterions were received on a separate paper after the 

consent form. 

The participant then got quick information on what they were going to do. That they 

were going to perform two categorization tasks and do the cold-pressor test. Also, that they 
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would answer some questions both before and after the cold-pressor test. After the cold-

pressor test there was going to be a 30 minute break where they had the opportunity to leave 

the lab and then they would return and do another task.  

The first questionnaire was then given which was the Pain Catastrophizing Scale. 

After this questionnaire is filled in, they are told to immerse their non-dominant hand in a 

room temperatured water container (20°C) until we told them to pull it out. This was to 

standardize the temperature in the hand for all participants. The time lapse was one minute, 

but it was never informed to the participant, neither was the temperature of the water. Further, 

it was also briefed that this was not the actual cold-pressor test. 

The participant was now informed in more detail how the categorization task and the 

cold-pressor test would work (further instructions on page 10). Then, the participant was 

asked to repeat the instructions to make sure they had understood everything.  

The social information was now given to them before the start of the categorization task (see 

feedback on page 12). After they had received the social information, the participants were 

asked to answer the anticipation questionnaire.  

They now started the categorization task which lasted for one minute. After that, there 

was a one minute break where the participant did nothing and waited for the instructions of 

the experimenter. When the minute was up, the experimenter instructed the participant 

through the intercom system to put their hand in the cold water. Simultaneously, the 

experimenter started the second part of the categorization task, which also lasted one minute. 

When the minute was up, the participant was instructed to take their hand out of the cold 

water. Immediately after the cold-pressor test they received four questions on how they 

experienced the cold-pressor test. The first session was now finished, and the participant were 

instructed that they could leave the lab and return in exactly 30 minutes. 
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After 30 minutes proceeded, the participant came back to the laboratory. They were 

instructed by the same experimenter as the previous session. The participant was now going to 

perform the surprise recall test (see more detailed instructions on page 11). The participants 

got to choose one out of four envelopes, which all contained the same information, how to do 

the recall test. This was to keep some uncertainty among the participant if they would tell a 

future participant what they got to do.  No time line was given, but if they took more than 

eight minutes, the experimenter would inform them that it was time to finish.  

Following the surprise recall task, the last questionnaire was given. This time, they 

were asked to describe, using the Intolerance of Uncertainty scale, how the different 

assumptions regarding uncertainty was true to them (see page 11 for more detailed 

instructions). The participant was then informed about what they could and shouldn't say to 

other people about the experiment, that they could speak in general but not go into detail 

about what types of tasks they did. 

The participants received all of the ethical information when attending the experiment. 

They were informed about the manipulative purpose of the study, and that it was voluntary to 

participate. It was a crucial aspect of our study to keep the participants naive, not knowing the 

actual purpose of the study.  We told them that we were interested to investigate the 

interaction between the perception of neutral visual stimulation an executive functioning task 

in a cold-pressor test. Also, we informed them about the fact that we were going to monitor 

them through a camera during the test, but that no taping would occur.  The participants were 

also informed that it was okay to cancel their participation without any negative effect. 

Further, we explained that the raw data collected in the study would be handled in a 

confidential manner and not be shared with anyone except for our supervisor. Finally, we let 

the participants know that the results would be presented at group level. 



16 

UNCERTAINTY ON PAIN AND MEMORY 

Another ethical issue with our study is leaving out the opportunity for participants to 

freely answer the questions handed to them. The reason for doing this is that all of the 

questions are of importance to come up with a final result. The questions assessed in the study 

are not of sensitive character, which minimizes the risk of anyone not wanting to answer. 

However, this is somewhat compensated by letting them know that participation can be 

cancelled without any further consequence.  

Finally, the fact that we do not brief the participants about the true purpose of the 

study beforehand is a complex factor. This needed to be kept a secret since our results relied 

on them not expecting any outcome. Further, the fictitious information is also an ethical issue. 

It will be explained in an e-mail (voluntary) of the real purpose of the study and that the 

experience of the cold-pressor test indeed differed between people and that everyone reacts to 

it in different ways. 

Statistical analyses 

First, we wanted to make sure that there was no difference between the two groups 

score in the Pain Catastrophizing scale (PCS). Differences in PCS score and anticipation 

ratings between the certain and uncertain group was assessed with an independent samples t-

test. Further, the differences between the certain and uncertain condition in pain ratings were 

evaluated with another independent samples t-tests. In addition to this, we computed two 

variables from the pain ratings. Pain affect which was a computed variable of discomfort and 

tension. The second variable, Pain intensity, was computed of the worst perceived pain and 

the pain right before taking out the hand. To see the group differences in recall, a repeated 

measures ANOVA was conducted to see whether timepoint (no-pain versus pain) of 

recollection mattered between the groups. An independent samples t-test was assessed to look 

at whether correctly remembered pictures and falsely remembered pictures differed between 

the two groups. 



17 

UNCERTAINTY ON PAIN AND MEMORY 

Results 

As can be seen in Table 1, results indicated that there was no differences between the 

groups in the summarized Pain Catastrophizing score, t (39) = .15, p = .881. Further, 

regarding the anticipation ratings, the certain feedback and the uncertain feedback group did 

not differ in terms of how tense, anxious or certain they were before the cold-pressor test. 

However, the uncertain feedback group expected on average the cold-pressor test to be more 

painful than the certain feedback group, t (35) = -2.51, p = .017. 

Table 1 

Means and standard deviations of the Pain Catastrophizing Scale and anticipation ratings in 

certain and uncertain conditions feedback 

  Experimental group 

 Certain feedback  Uncertain feedback 

 M SD  M SD 

PCS   16.1 8.0  15.7 8.4 

Tense  40.8 18.8  41.7 19.9 

Anxious  18.5 20.7  20.8 18.4 

Pain  39.7 23.9  56.3 17.3 

Certainty  41.7 30.9  36.3 19.1 
Note. PCS = Pain Catastrophizing scale. Tense = “Hur spänd är du just nu”, Anxious = “Hur rädd  
är du för att genomföra kallvattentestet?”, Pain = ”Hur smärtsamt tror du att kallvattentestet  
kommer att vara?”, Certainty = ”Hur säker är du på din förväntan?” 

 

Group differences in pain ratings 
 

As can be seen in Table 2, the certain feedback group and uncertain feedback group 

did not significantly differ in their pain ratings.  There were not any differences between the 

groups in terms of the computed variable Pain affect and Pain intensity. Specifically, there 

were no differences between the two feedback groups in terms of worst perceived pain, t (32) 



18 

UNCERTAINTY ON PAIN AND MEMORY 

= -0.71, p =. 484, pain before pulling out the hand, t (38) = 0.34, p = .73 , discomfort,   t (37) 

= -1.11, p = .274 , tension, t (37) = .49, p = .622 , pain affect, t (36) = -.36, p = .719 nor pain 

intensity, t (36) = -0.14, p = .891. 

Table 2 

Means and standard deviations of the pain ratings of the cold-pressor test (questionnaire 2)  

  Experimental group 

 Certain feedback  Uncertain feedback 

 M SD  M SD 

Worst pain  63.2 20.8  67.1 13.5 

Pain before taking out hand  62.9 20.7  60.3 23.1 

Discomfort  61.3 28.8  70.6 25.0 

Tension  60.7 27.9  56.6 23.7 

Pain affect  121.9 52.0  127.2 41.6 

Pain intensity  125.8 40.5  127.4 32.1 
Note. Minimum value = 0, maximum value= 100. Minimum value for pain affect and pain intensity = 0, 
maximum value for pain affect and pain intensity = 200. 
 

 

Group differences in recall 

The results of the repeated measures ANOVA showed that there was a significant 

main effect of timepoint on memory, F(1, 39) =13.50, p < .001, η2 = .26. The participants 

retrieved more pictures from the no-pain categorization task (M = 4, SD =2) than the pain 

categorization task (M =2.41, SD = 1.77). No significant main effect of groups on recall were 

found, F(1, 39) = 0.21, p =. 647, η2= .005. Further, there was no significant interaction effect 

of timepoint with groups on memory, F(1,39) = 2.20, p = .146, η2 = .053.  

The independent samples t-test was assessed to compare the two groups in total 

correctly recalled pictures and falsely recalled pictures. More specifically, it showed that there 

was no difference between the certain feedback group (M =7.9, SD =1.3) and the uncertain 
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feedback group (M=8.1, SD=2.81) in terms of correctly recalled pictures, t (39) = -0.28, p =    

. 778. In terms of falsely recalled pictures, results indicated that there was no difference 

between the certain feedback group (M = 0.30, SD = 0.57) and the uncertain feedback group 

(M = 0.76, SD =1.85) in terms of falsely retrieved pictures, t (25) = -0.13, p = .220. 

Discussion 

The purpose of our study was to see whether social information would affect pain 

perception and recollection. First, we hypothesized that the uncertain pain information would 

increase pain perception. Secondly, we hypothesized that the participants receiving the 

uncertain social information regarding the cold-pressor test would recall less pictures than the 

participants in the certain condition. Neither of those hypotheses were supported, however, 

other findings came to light. 

Since our first hypothesis was not supported, meaning the participants in the uncertain 

condition did not show an increased pain perception compared to the certain condition. 

However, Participants in the uncertain feedback group anticipated that the cold-pressor test 

would hurt a lot more than the certain feedback group did. Which tells us that the information 

people get about an upcoming pain have a big effect on how they will feel prior to it.  We 

used a similar approach for the social information as (Koban & Wager, 2016; Yoshida et al. 

2013). They both found significant results, meaning that the social information did influence 

the pain perception. Because of this, the fact that our social information did not work is 

somewhat surprising but can be explained by the fact that Yoshida et al. (2013) assessed 

electrocutaneous stimuli. To compare two different experiments in which the aim is to 

measure pain, but in different ways, might lead to varied results due to the different pain 

stimuli. 
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Our main manipulation did not result in any effect for our second hypothesis either. 

One of the novel aspects of our study is our focus on delayed recall rather than on recognition. 

With recall the chance the participants simply guess that they have seen a certain stimulus is 

minimized. Generally, both groups retrieved quite few pictures. Specifically, participants 

showed an even lower rate with the picture correctly retrieved with source memory. There 

were more pictures on average recalled during the no-pain categorization task than during the 

pain categorization task. The certain feedback group retrieved on average about the same 

number of pictures as the uncertain group did, both independent of the source. Carstens et al. 

(2017) only waited seven minutes until the recall test, while in our study we waited 30 

minutes. Findings from Carstens et al. (2017) show that the validation group retrieved around 

the same number of pictures as our groups did, while the invalidation group recalled fewer 

pictures. The fact that our participants retrieved the same amount, or even more pictures than 

Carstens et al.  is interesting since they had a quite small break in between. Our result on 

recall combined with findings from Carstens et al. suggests that the time of delayed recall 

does not really make a difference in pictures recalled. 

Even though our second hypothesis was not supported, we found another interesting 

aspect on recall. Our findings suggest that the timepoint for the categorization task is crucial 

for recall. Pain worked as a distraction from the categorization task, which means that more 

pictures were remembered from the categorization task before the pain than during the pain. 

It´s also supported by the fact that Hood et al. (2013) found the same result in their study. 

What we learned here is that pain is a distraction when it comes to performing in a task where 

cognitive function is important. However, the fact that the participants always conducted the 

second part of the categorization task during the cold-pressor test means that there was a lack 

of counterbalancing.  Since the results showed that more pictures were remembered during 
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the no-pain condition, this could mean that the effect could have been even bigger with the 

use of counterbalancing. 

There are several possible explanations for why we did not come up with a confirming 

result. The main issue is that our social information did not seem to have the effect that we 

wished for it to have. Simply, some participants did not seem to understand the histograms of 

the social information feedback. Whether it depended on the participants being tired or not 

focused enough is one explanation. Another explanation for why our social information did 

not work could be that it was not that easy to understand, you could see some participants 

being a bit confused by looking at the histogram before the explanation. We also notice some 

of the participants being somewhat nonchalant towards the social information, as well as the 

ones who simply didn't want to know beforehand. All these things may have contributed to 

the social information not being as effective as we would have hoped. On the other hand, the 

social information worked for the pain anticipation, which is telling a lot on how complex it 

is. 

Further, Koban and Wager (2016) stated that the social information given, regardless 

of how strong or low the reinforcement is, strongly affects pain intensity. To be able to 

compare our result with this statement, we would have needed to test a group in which did not 

receive any manipulation of social information. By comparing two groups that both receive 

social information but in different ways without a control group, we can’t tell whether it is 

effective or not. What would be of interest is to compare different social information with a 

control group who do not receive it, to see if Koban and Wagers finding that the strength of 

the reinforcement is irrelevant, and whether it is supported.  

Men in pain research tend to rate themselves as more tolerant and less sensitive to pain 

(Alabas et al., 2013; Mitchell et al., 2004). Further, Vigil, Torres, Wolff, and Hughes (2014) 

suggests that sensitivity for pain is affected by what gender the social information is delivered 



22 

UNCERTAINTY ON PAIN AND MEMORY 

by. For instance, male participants in their experiment showed higher pain intensity when the 

stimuli were exposed from a woman than from a male. Since gender has not been compared in 

our study, this supposed effect can’t be applied. 

In the experiment of De Wied and Verbaten (2001), both positive pictures and 

unpleasant pictures were presented from the International Affective Pictures System (IAPS) 

with either a cue or no cue, regarding the pain they would receive. In contrary, we used the 

same picture procedure as Forkmann et al. (2015) who used neutral pictures taken from the 

IAPS database. Grider and Malmberg (2008) found that words with high values in valence 

and arousal were easier to retrieve than neutral words. By using emotional pictures in our 

study, it might evoke a specific feeling in the individual that makes one remember it easier. 

This point out the importance of using all neutral pictures to not affect the recall processes.  

Another surprising result was the fact that many participants seemed to misunderstand 

the second question "Hur smärtsam var smärtan precis innan du tog handen ur det kalla 

vattnet?" in the pain rating questionnaire. Some participants actually rated this question 

higher in pain than the first question "Hur smärtsam var den värsta smärtan du upplevde när 

du hade din hand i det kalla vattnet?”, which is contradictory. The explanation for this could 

simply be that they were not that focused on reading the questions thoroughly. 

Both expected and unexpected results were found. As expected, the groups did not 

differ in PCS score. On the other hand, our results were not confirmed with Lin et al. (2014) 

regarding that perceived pain is higher when having the uncertain social information. Also, 

we did not find a group difference in self-reported uncertainty about pain expectation, 

however, participants in the uncertain feedback group anticipated that the cold-pressor test 

would hurt a lot more than the certain feedback group. One reason for why we did not come 

up with group differences in the other anticipation questions could be that it is contradictory 

to feel certain about an expectation when you receive uncertain information about it.  Also, 
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since the groups differed on average in pain expectation, we would have expected a difference 

in pain ratings, which we did not find. As previously presented, in both the certain and 

uncertain condition, the two groups remembered more pictures from the first categorization 

task were no pain was induced. This can be seen as a confirmation of what Ashcraft and 

Radvansky (2014) stated, it seems as if the cold-pressor test worked as a distraction from the 

categorization task, which could explain why participants recalled more pictures from the no-

pain categorization task. Further, this result is in line with previous research (Forkmann et al., 

2015; Trammell & Clore, 2014), where they found that pain indeed affects the memory. 

Timepoint was also found to be crucial for memory according to Hood et al. (2013). 

Limitations and strengths 

First of all, our sample can be seen as one limitation in our study. We tested 

undergraduate students from a medium-sized university in Sweden, which is a quite 

homogenous group. Al Harthy et al. (2015) explains that there is a difference between 

cultures on how we perceive pain, for instance they found that Swedish women and Italian 

women differed in their pain perception. Due to this finding combined with our sample, we 

cannot generalize the result between cultures. Since other studies such as (Koban & Wager, 

2016; Yoshida et al., 2013) found their social information to be successful, we can question 

our own social information whether it was clear enough with the delivery of it and the 

histogram itself. One thing to keep in mind is that our social information worked in the way 

that the groups differed in their anticipation rating prior to the cold-pressor test. Another 

limitation with the social information might be that we had no control group without any 

social information, which is needed when wanting to study the impact of social information 

itself. 

Second, the fact that counterbalancing was not assessed on the two categorization 

tasks can be seen as a limitation. The no-pain procedure was always conducted before the 
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pain procedure. The results on recall could be explained by recency effects, since we did not 

control for the counterbalancing. Due to the fact that “no pain” always was conducted first, 

there’s a possibility that the effect would be even bigger if counterbalancing would have been 

used. We did counterbalance the lists, but simply did not think about counterbalancing the 

categorization tasks. Indeed, this could be something to consider in following research. 

Strength of this study is that it has contributed with a well thought approach of the 

experiment. Since we came up with a manual for each step, from the point that the participant 

came in to the lab until they were finished, there was practically no difference in how each 

participant were instructed. This is a crucial aspect, since differences in delivering instructions 

can lead to unreliable results. Another strength of this study is that we used a controlled 

experimental approach. For instance, the cold-pressor test is a valid and good tool for 

measuring pain and to mimic the effects of real life conditions according to Mitchell et al. 

(2004). 

In conclusion, we can easily deal with pain in different ways in everyday situations. 

For instance, receiving information regarding a running test from a friend, in whom you trust, 

can affect ones expectations more than when it is delivered from a stranger. At the same time, 

we can't make that assumption since how we humans act is subjective and individual. On the 

other hand, when it becomes unpredictable, we can’t know beforehand how we will perceive 

it. This study further shows the importance of social information and that how we receive the 

information is of great importance, both for our expectations and experience on pain intensity. 

From this information, you learn that in everyday life how people will perceive the 

information is important, not only what the information is, but also how it is delivered is 

crucial for the right information to get through. Finally, future research on manipulation of 

uncertainty is needed to get more information of its impact on pain perception, but also the 

pain interference. 
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Vi är två studenter som är aktuella med vår kandidatuppsats i Psykologi. Studien syftar till att 
undersöka interaktionen mellan perceptionen av neutral visuell stimulans och en praktisk 
uppgift i ett kallvattentest. Testet kan för vissa upplevas obehagligt. Det är okej att avbryta när 
som helst utan att uppge anledning. Experimentet kommer att övervakas genom en kamera, 
men inte spelas in, och beräknas ta ungefär 1 timme. Materialet kommer att behandlas 
konfidentiellt och namnen ni fyller i kommer senare att omvandlas till siffror. Resultatet 
kommer därefter att presenteras på gruppnivå. 
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Demografisk information och exkluderingskriterier 

 

Hur gammal är du? 

 

_______________________________________ 

 

Vilken könstillhörighet anser du dig ha? 

 Kvinna 

 Man 

 Annat 
 

Vilken är din icke-dominanta hand? Med det menas den hand du inte föredrar att använda i 
grovmotoriska rörelser, t.ex.: att skriva med.  

 Vänster 

 Höger 

 Ingen skillnad 
 

Markera rutan om: 

 Du inte är student 

 Du är inte flytande i svenska 

 Du är yngre än 18 år gammal eller äldre än 30 år gammal 

 Du har tidigare erfarenhet av ett kallvattentest 

 Du har kronisk smärtproblematik 

 Du har just nu akut smärta, så som t.ex. huvudvärk, magont eller väldigt ont i halsen 

 Du har använt stark medicin eller smärtstillande under de senaste 24 timmarna 

 Du har en bakgrund av högt blodtryck eller någon hjärt- & kärlsjukdom 

 Du har en bakgrund av Raynaud’s fenomen (ett tillstånd med extremt reducerat 
blodflöde till fingrar eller annan del av kroppen som svar från kall eller emotionell 
stress) 

 Du har en bakgrund av epilepsianfall 

 Du har en hand- eller armfraktur på din icke-dominanta hand 

 Du har en bakgrund av frostskador (=skador i fingrar, näsa, tår orsakade av extrem 
kyla) 

 Du har nyligen genomgått en operation 

 Du har reumatism 
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 Du har ett öppet sår, skärsår eller stort ärr på din icke-dominanta hand 

 Du är påverkad utav någon alkoholhaltig eller narkotikaklassad substans 
 

 

Fyll i din e-mail adress om du vill att vi skickar information om studiens slutresultatet. 
 

 

________________________________________________________________________ 
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INFORMERAT SAMTYCKE 

 

Deltagare. 

Jag är informerad om studien och dess innehåll. Jag har haft möjligheten att ställa frågor och 
jag har övervägt mitt deltagande i studien. Jag har blivit informerad om mina rättigheter att 
närsomhelst avbryta studien utan vidare konsekvens. 

 

Jag ger härmed mitt samtycke till att delta i studien. 
 

Namn: 

Signatur:        Datum: 

 

 

Signeras av experimentledare. Jag intygar att deltagare har fått både skriven och muntlig 
information om studien och experiment. 

Namn: 

Verksamhet: 

Signatur:        Datum: 
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