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Abstract 

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder that has 

been linked to impairments in working memory, both in theory and empirically. The primary 

aim was to investigate the relation of ADHD symptoms and working memory in healthy 

adults. More recently, research have pointed to inattentive symptoms as being most 

associated with impaired performance on neuropsychological tests. Therefore, the secondary 

aim was to determine if working memory would be more related to inattentive symptoms 

than to hyperactive-impulsive symptoms. Thirty-seven students in Reykjavík University (28 

women and 9 men) participated in this study, aged 20 to 30 years. ADHD symptoms were 

assessed with an 18-item self-report questionnaire of statements related to symptoms of 

ADHD. The working memory task used was a modified version of the operation span task. 

Results showed a significant correlation between working memory and inattentive symptoms 

but not for the hyperactive-impulsive symptoms. No significant differences in working 

memory based on groups with low, medium, and high symptoms were found. Because of the 

small sample size, no clear conclusion could be drawn from these findings and need to be 

viewed as preliminary. Future research should look more closely at possible working memory 

differences between the ADHD subtypes, using larger samples. 

 Keywords: ADHD, subtypes, working memory, adult, operation span task 
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Foreword 

Submitted in partial fulfilment of the requirements of the BSc Psychology degree, 

Reykjavik University, this thesis is presented in the style of an article for submission to a 

peer-reviewed journal. 

  



WORKING MEMORY AND ADHD 3 

Working Memory Span and ADHD Symptoms 

Everyday life involves a number of situations where we need to keep particular bits of 

information active and accessible in mind, while simultaneously working with additional 

information. For example, when we are planning our day, we need to keep information about 

the high priority tasks active in mind while contemplating what routes we chose to take to 

accomplish them effectively. The cognitive system responsible for the temporary storage and 

manipulation of information is called working memory (Engle, 2002). Working memory is 

considered one of the most important parts of cognition because of its key role in several 

complex cognitive processes such as comprehension, reading, problem solving, and 

reasoning (Engle, 2002). Although the precise theoretical and functional structure of working 

memory remains under debate, research has established that working memory is not a single 

store, but a memory system with separate interrelating components (Alloway, Gathercole, & 

Pickering, 2006). 

In their leading model of working memory, Baddeley and Hitch (as cited in Baddeley, 

2007) described working memory as a multicomponent system with one attentional control 

component, the central executive, and two separable storage components (the visuospatial 

sketchpad and the phonological loop). According to Baddeley (1996), the central executive is 

responsible for supervision and coordination of the two storage components and its key 

functions are focusing and dividing attention among concurrent tasks. The loop is assumed to 

be responsible for temporary storage and rehearsal of verbal and acoustic stimuli, whereas the 

sketchpad provides the same function for non-verbal, visual, and spatial material (Baddeley, 

1996). This model has received support from many studies of children (e.g. Alloway et al., 

2006), adults, and neuropsychological patients (see Jonedes, Lacey, & Nee, 2005, for a 

review).  
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In a revised model, Baddeley (2000) added a fourth component, the episodic buffer. 

He described the episodic buffer as a limited capacity system that is capable of binding 

information from the two sub components with information from long-term memory into a 

unitary episodic representation. This addition, shifted focus from examining the isolated 

subsystems to the processes of integrating information (Baddeley, 2000). Together, these 

components offer a kind of flexible mental workstation, used to transform and maintain 

information in high-demanding cognitive activities (Alloway et al., 2006; Baddeley, 2000). 

One particular neuropsychological disorder that has been linked to impairments in 

working memory, both in theory and empirically, is attention-deficit/hyperactivity disorder 

(ADHD) (Kim, Liu, Glizer, Tannock, & Woltering, 2014; Rohlf et al., 2012). The definition 

of ADHD has changed over the years, but the fundamental symptoms continue to be defined 

by specific behavior characteristics that consist of persistent difficulties in inattentiveness 

and/or hyperactivity-impulsivity (American Psychiatric Association [APA], 2013). In the 

1990's, the prominent view was that ADHD was only a childhood disorder that may be 

outgrown, but now it is recognized as a significant health issue, not limited to childhood 

(Fisher, 2007). The most recent edition of the Diagnostic and Statistical Manual of Mental 

Disorders (5th ed.; DSM-5; APA, 2013) reports that approximately half of those individuals 

diagnosed with ADHD in childhood continue to experience functional impairment into 

adulthood, with prevalence rates estimated at 2.5%. The persistence of ADHD symptoms into 

adulthood is linked to several problems such as occupational, social and relationship 

difficulties (e.g. Barkeley, Fischer, Smallish, & Fletcher, 2006; Sobanski et al., 2008). The 

recognition of ADHD as a disorder not limited to childhood has resulted in an increase in 

studies of ADHD-related dysfunctions in adults (Alderson, Hudec, Patros, & Kasper, 2013). 

Although the etiology and precise pathophysiology of ADHD remains undetermined, 

emerging neuropsychological and neuroimaging data support an underlying neurochemical 
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and neurobiological basis for this disorder (Kasparek, Theiner, & Filove, 2013; McLean et 

al., 2002; Seidman, Valera, & Bush, 2004). This hypothesis received early support from the 

success of stimulant medications as treatment for ADHD; involving dopamine pathways that 

are associated with the prefrontal cortex (see Seidman, 2006, for review). Furthermore, 

neuropsychological theories emphasize dysfunctions of the prefrontal cortex (e.g. Clark et al., 

2007; Seidman, 2006), especially the fundamental role of executive functions (Biederman et 

al., 2006; Wilcutt, Doyle, Nigg, Faraone, & Pennington, 2005). Several definitions of 

executive functions have been made, but most researchers would agree that they are self-

regulatory functions. That is, executive functions involve the ability to plan, organize, 

problem solve, inhibit behavior, and set goals for the future (Elliot, 2003; Sergeant, Guerts, & 

Oosterlaan, 2002). Executive functions are typically categorized into the three following 

domains: working memory, mental set shifting, and inhibition (Miyake et al., 2000). As Rohlf 

et al. (2012) pointed out; research has focused more on deficits in inhibition in adults with 

ADHD and less on set shifting and working memory. Working memory has recently gathered 

particular attention because studies consistently show moderate to large between-group 

effect-sizes when working memory was assessed in adults with ADHD compared to healthy 

controls (e.g. Schoechlin & Engle, 2005). In fact, studies suggest that working memory 

function is particularly dependent on cells in the prefrontal cortex of the brain (e.g. Curtis & 

D'Esposito, 2003; D'Ardenne et al., 2012).  

A meta-analytic review of the validity of the executive function theory of ADHD 

(Willcutt et al., 2005) found that although fewer studies have examined the relation between 

ADHD and working memory, early results are promising. More recently, studies on ADHD 

have progressed to examine neuropsychological differences in ADHD subtypes (e.g. Nikolas 

& Nigg; 2013; Schweitzer, Hanford, & Medoff, 2006). The psychiatric classification system 

for ADHD has evolved substantially over the years and the newest version of DSM, DSM-5 
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(APA, 2013), describes three subtypes: The Combined subtype (ADHD-C) requires meeting 

both criterion for inattention and hyperactivity-impulsivity, the Predominantly Inattentive 

subtype (ADHD-I) requires only the inattentive symptoms, and the Predominantly 

Hyperactive-Impulsive subtype (ADHD-H) only the hyperactive-impulsive symptoms (APA, 

2013) 

Some researchers (e.g. Barkley, 1997; Goodyear & Hynd, 1992) have proposed that 

the ADHD-I subtype might actually be fundamentally distinct type of attention disorder in 

comparison to ADHD-C and ADHD-H subtypes. According to that view, the ADHD-C and 

ADHD-H subtypes exhibit deficits in behavioral inhibition that consequently leads to deficits 

in working memory. In the ADHD-I subtype, however, difficulties in attention result from 

non-inhibitory mechanisms. More recently, others (e.g. Chhabildas, Pennington, & Willcutt, 

2001) have argued that because the ADHD-C and ADHD-I subtypes both include problems 

with inattention; both subtypes should exhibit an impaired performance on tests on working 

memory. In fact, most research point to inattentive symptoms as being most associated with 

impaired performance on neuropsychological tests (e.g. Guerts, Verté, Oosterlaan, Roeyers, 

& Sergeant, 2005; Schweitzer et al., 2006). 

Therefore, the aim of the current study was to extend these findings by examining 

ADHD symptoms and working memory capacity in healthy adults. So far, most previous 

studies have focused on the population of individuals diagnosed with ADHD (e.g. Schoechlin 

& Engle, 2005; Schweitzer et al., 2006) but less is known about the healthy individuals 

experiencing ADHD symptoms. The primary aim of the study was to compare the 

performance of healthy adults with low, medium, and high ADHD symptoms on the 

operation span task (OSPAN). Performance on this particular working memory task is 

dependent on functions of focusing and dividing attention among concurrent tasks (Conway 

et al., 2005), which is thought to be one of the main deficits of ADHD. The secondary aim 
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was to investigate if working memory performance would be more related to ADHD-I 

symptoms than to ADHD-H symptoms. 

Method 

Participants 

Prospective participants were recruited with an advertisement sent via e-mail to all 

students attending Reykjavík University in the spring of 2014. Thirty-seven Icelandic 

students (28 women and nine men, Mage = 24.9, age range: 20-30 years) participated in this 

study and were assigned to the same experimental task. Exclusion criteria included any 

significant visual or motor impairment, use of stimulant medication or any history of 

neurological disorders. Each participant was assigned a random three-digit number to ensure 

confidentiality and anonymity. Participants were provided with details about the study (see 

Appendix A for participant information sheet) via e-mail beforehand and informed consent 

(see Appendix B for participant consent form) was obtained from all participants. No 

payment or other incentive was given for participation. 

Materials 

Working memory task. The working memory task was programmed using Microsoft 

Visual Studio in the C# language by Gyða Bjarkadóttir, BSc in Computer Science from 

Reykjavik University (2008) and presented to participants on a computer screen. The 

working memory task used is a modified version of the operation span task (OSPAN), 

originally designed by Turner and Engle in 1989 (as cited in Conway et al., 2005) that was 

designed to assess working memory based on Baddeley's model (Baddeley, 2007). As in the 

original version, the stimuli entailed a mathematical operation followed by a to-be-

remembered word. Participants were presented with a simple mathematical problem, for 

example "Is 6/3 + 3 = 6?", asked to read it aloud, and verify whether the stated solution was 

correct or incorrect. Participants responded by clicking on a box labeled either correct or 
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incorrect, positioned below the mathematical equation. After clicking either box, a three-to-

six letter neutral word was presented on the screen for two s (e.g. "Book") that participants 

were instructed to read aloud and remember for later recall. However, this test was conducted 

with Icelandic words and reading in Icelandic. 

Twelve items were presented, with three items each consisting of two, three, four, or 

five operation word pairs (see Appendix C). Based previous research (e.g., Conway, Cowan, 

Bunting, Therriault, & Minkoff, 2002; Kane et al., 2004) two to five elements per item are 

thought to be suitable for most college student populations. After each item, the participants 

were prompted to write down the words in correct order on a sheet of paper with twelve 

boxes, one for each item (see Appendix D).  

The presentation of items was randomized, rather than presenting items in ascending 

order, to eliminate reliance on any strategies that come from being able to anticipate the 

number of words to remember on any given trial. The modification has the added benefit of 

reducing proactive interference that builds from trial to trial on working memory span tasks 

(e.g. Bunting, 2006). In addition, it leads to a wider range of scores rather than using the 

traditional descending approach (Conway et al., 2005). The OSPAN has been shown to be to 

be a reliable measure of working memory capacity (Conway et al., 2005) and is still widely 

used. For example, Kane et al. (2004) observed a coefficient alpha of .80 of reliability based 

on internal consistency for this task. 

Working memory span was calculated according to Conway et al. (2005) 

recommendations. Credit was assigned to correctly recalled words despite errors made on 

mathematical operations. However, if accuracy fell below a level of 85% the entire data set 

for that participant was discarded. Partial-credit unit scoring was used to calculate working 

memory span. This scoring procedure represents the mean proportion of words within an item 

that were correctly recalled. For example, recalling one word of an item with a memory load 
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of two elements is equal to remembering two words of an item with four elements. Therefore, 

the range of possible scores was between zero percent (no words correctly recalled) and 100 

percent (all words correctly recalled). 

ADHD rating scale. The instrument consisted of an 18-item self-report questionnaire 

of statements related to symptoms of ADHD that directly corresponds with DSM-IV-TR 

criteria (4th ed., text rev.; DSM-IV-TR; APA, 2000). Nine items relate to problems with 

inattention and nine items relate to problems with hyperactivity-impulsivity. Each item was 

scored on a 4-point Likert scale of frequency of symptoms in the previous six months (e.g., I 

am easily distracted by external stimuli, 0 = never or rarely, 1 = sometimes, 2 = often, 3 = 

very often). The range of possible scores was between zero and 54 for the total scale and from 

zero to 27 for each of the two subscales. The Icelandic version of this questionnaire (see 

Appendix E), translated by Jón Friðrik Sigurðson, has frequently been used in research by the 

Icelandic Center for Social Research and Analysis (ICSRA) and research has shown that this 

particular version has good psychometric properties (Magnusson et al., 2006). For example, 

Magnusson et al (2006) found that the self-report questionnaire correlated well with 

interview-based diagnosis of ADHD in children and adults, as well as informant ratings of 

symptoms. However, it should be noted that self-report questionnaires do not warrant a 

diagnosis of ADHD and in the current study, they are only used as screening tools. 

Design 

A comparative design was used to compare the performance on the working memory 

task OSPAN (the dependent variable) in three groups based on ADHD scores (high, medium 

and low score groups). The independent variables were the self-reported scores for the full 

ADHD scale (ADHD-C) and scores from each subscale (ADHD-I and ADHD-H).  

Procedure 
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When participants arrived, one at a time, they were greeted by the experimenter in a 

classroom at Reykjavík University. Participants had been provided with details about the 

study via e-mail and upon arrival, the experimenter reviewed the informed consent form with 

each participant before signing.  

The participant was seated in front of a computer screen and the program started with 

brief instructions appearing on the screen (see Appendix F). One practice trial with two items 

was administered to make sure the participants understood fully how to perform this task. 

Participants were instructed to respond as quickly and accurately as possible, but they would 

have enough time to write down the words on the list. Furthermore, it was stressed to the 

participants that perfect recall was not expected on this task. All calculations were carried out 

silently and without the aid of pencil and paper and responses were automatically recorded. 

Next, the participant filled out the ADHD self-report questionnaire and instructed to 

think about how the statements applied to them in the previous six months. They were also 

asked to try to answer as honestly as possible and reminded that all records would be kept 

confidential. The participant was then instructed to put the word sheet and ADHD self-report 

questionnaire in a white envelope marked with the participant's identification number. 

Results 

Means were computed for each of the independent variables, ADHD-C score, ADHD-

I and ADHD-H score, and the dependent variable, working memory score. The means, 

standard deviations, and range are summarized in Table 1. 
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Table 1 

Mean (M), Standard Deviation (SD), and Range for ADHD Scores and Working Memory 

Score 

Variable N M SD Range (min-max) 

Independent variables:     

ADHD-C 37 13.5 7.8 3 - 35 

ADHD-I 37 7.8 5.1 2 - 21 

ADHD-H 37 5.6 3.8 0 - 16 

Dependent variable:     

WM 37 74.6 11.3 46.4 - 94.6 

Note. ADHD-C = Combined symptoms score; ADHD-I: Inattentive symptoms score; ADHD-H = Hyperactive-

Impulsive symptoms score; WM = Working memory score 

The range of possible scores for the full ADHD scale (ADHD-C) was between zero 

and 54, but results for the sample showed that scores ranged from three to 35 with a mean of 

13.5. When split up by subscales, the table shows that the range and mean score for ADHD-I 

(M = 7.8) was much higher than for ADHD-H (M = 5.6). As for the working memory score, 

which represents the mean proportion of words within an item that were correctly recalled, 

we can see the scores ranged from 46.4 % to 94.6 % with the mean score at 74.6%. 

A correlation analysis was performed to check correlation between all variables. 

Results showed no significant correlation between working memory score with age, gender, 

or ADHD-H score (all ps > .05). There was, however, a significant negative correlation 

between working memory score and ADHD-I scores (r = -.348, p = .035). The results for 

ADHD-C score and working memory score were borderline significant (r = -.294, p = .077). 

Therefore, three groups were created for low (n =12), medium (n =12), and high (n =13),  

ADHD-C scores and sample characteristics in each group are presented in Table 2. The same 

was done for the ADHD-I scores and sample characteristics are presented in Table 3. 
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Table 2 

Sample Characteristics Split by Low, Medium, and High ADHD-C Score 

 ADHD-C groups 

 
Low 

n = 12 
 

Medium 

n = 12 
 

High 

n = 13 

Age      

    M (SD) 24 (1.4)  24.8 (3.1)  25.8 (1.7) 

Gender       

    Male/Female 2/10  4/8  3/10 

ADHD-C score      

    M (SD) 6.17 (2.0)  11.4 (1.1)  22.1 (6.5) 

    Range 3 - 9  10 - 13  14 - 35 

Note. ADHD-C = Combined symptoms 

Table 3 

Sample Characteristics Split by Low, Medium, and High ADHD-I Score 

 ADHD-I groups 

 
Low 

n = 12 
 

Medium 

n = 12 
 

High 

n = 13 

Age      

     M (SD) 24.2 (1.4)  25.1 (2.8)  25.4 (2.3) 

Gender       

     Male/Female 3/9  4/8  2/11 

ADHD-I score      

     M (SD) 3.3 (0.9)  6.3 (1.2)  13.5 (4.3) 

     Range 2 - 4  5 - 8  9 - 21 

Note. ADHD-I: Inattentive symptoms 

It should be noted that the distribution of participants across the ADHD-C and 

ADHD-I groups was not precisely the same. In the high ADHD-C group three participants 

overlapped to the medium ADHD-I group. One participant from the low ADHD-I group and 
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three from the high ADHD-I group overlapped to the medium ADHD-C. Finally, one 

participant in the ADHD-C group overlapped to the medium ADHD-I group. 

Mean working memory score for each ADHD-C group, low, high, medium, were 

computed and are presented in Table 4, along with standard deviations and range. 

Table 4 

Mean (M), Standard Deviation (SD,) and Range for Working Memory Score Split by Low, 

Medium, and High ADHD-C Groups 

ADHD-C N M SD Range (min- max) 

Low 12 76.2 10.79 61.3 - 91.3 

Medium 12 77.7 10.89 60.0 - 88.9 

High 13 70.3 11.49 46.4 - 94.6 

Note. ADHD-C = Combined symptoms 

From Table 4 we can see that the low and medium ADHD-C groups had very similar 

working memory scores with the medium group (M = 77.7) scoring slightly higher than the 

low group (M = 76.2). The high ADHD-C group had the lowest working memory score (M = 

70.3) of the three groups. In addition, we can see that participants in the high group obtained 

the lowest (46.4) and highest (94.6) scores of the whole sample. However, results from one-

way ANOVA showed that there was not a significant difference in performance between 

high, medium, and low ADHD-C groups (F(2, 34) = 1.05, p = .362). 

Just as for the ADHD-C score, mean working memory score for each ADHD-I group, 

low, high, medium, were computed and are presented in Table 5, along with standard 

deviations and range. 
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Table 5 

Mean (M), Standard Deviation (SD) and Range for Working Memory Score split by Low, 

Medium, and High ADHD-I Groups 

ADHD-I N M SD Range (min- max) 

Low 12 76.7 11.11 61.3 - 91.3 

Medium 12 76.5 11.38 60.0 - 94.6 

High 13 71.0 11.21 46.4 - 87.5 

Note. ADHD-I = ADHD Inattentive symptoms 

From Table 5 we can see that the low and medium ADHD-I groups had very similar 

working memory scores. The lowest working memory score was in the high ADHD-I group. 

In this case, the participant with the lowest score (46.4) was in the high group but the highest 

scoring participant (94.6) was in the medium group. Again, results from one-way ANOVA 

showed that there was not a significant difference in performance between high, medium, and 

low ADHD-C groups (F(2, 34) = 1.578, p = .221). 

Discussion 

The primary aim of the study was to compare the performance of healthy adults with 

low, medium, and high ADHD symptoms on the operation span task. Even though the low 

and medium ADHD-C groups showed similar working memory performance, the high group 

had the lowest mean score. However, because results showed no significant group differences 

in working memory score between ADHD-C groups, no clear conclusion could be drawn 

from these findings. It is important to note that the small number of participants in each group 

could limit the power to detect significant group differences.  

The secondary aim was to determine if working memory performance would be more 

related to ADHD-I (inattentive symptoms) than to ADHD-H (hyperactive-impulsive 

symptoms). In line with previous research (e.g. Chhabildas et al., 2001; Guerts et al., 2005; 

Schwietzer et al., 2006) results showed no significant correlation between working memory 
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performance and ADHD-H score. This suggests that hyperactivity-impulsivity symptoms are 

not related to working memory impairment, but the small sample size precluded any further 

analyses. 

However, results showed a negative correlation between working memory and 

ADHD-I score indicating that working memory score decreased as ADHD-I score increased.  

Working memory score was lowest in the high ADHD-I group, but again because of the non-

significant results from ANOVA, no clear conclusions can be drawn from these findings. 

Because the sample size in this study was small, it did not allow sufficient power to 

draw clear conclusions from findings. As a result, the number of participants in each of the 

three groups based either on ADHD-C or on ADHD-I might have been too small to detect 

any differences between the groups. Therefore, results only allow a limited interpretation of 

the relation of ADHD-C, ADHD-I and ADHD-H symptoms on working memory.  

In addition to the small sample size, another limitation of this study concerns its 

generalizability, which was limited by the low number of male participants. The whole 

sample included only nine men but 28 women and therefore these preliminary results might 

be more applicable to women than with men with ADHD symptoms. This also made it 

impossible to analyze any possible gender differences.  

Most previous studies examining possible working memory deficits in ADHD have 

focused on differences in working memory in individuals diagnosed with ADHD compared 

to controls (Schoechlin & Engle, 2005) or by comparing subtypes (e.g. Guerts, Verté, 

Oosterlaan, Roeyers, & Sergeant, 2005; Schweitzer et al., 2006). This study, on the other 

hand, focused on examining working memory in healthy individuals with potential symptoms 

of ADHD. Even in healthy adults, the results showed that there seemed to be a possible trend 

of poorer performance on the working memory task in the high symptom groups. Perhaps, 

specific symptoms of ADHD are related to working memory. However, more studies are 
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necessary to explore the possibility of specific symptoms of ADHD being more related to 

working memory deficits and other problems in every day life. 

As far as the author knows, this is the first study using the OSPAN in relation to 

ADHD symptoms. According to Conway et al. (2005), the OSPAN is both a reliable and 

valid measure of working memory capacity. Perhaps, studies have overlooked the 

possibilities of this particular task because of the wide variety of useful working memory 

tasks. Future research should look more closely at the possible potential of this working 

memory task in assessing working memory span in relation to ADHD symptoms. 

In conclusion, there seemed to be a possible trend for higher self-reported inattentive 

symptoms correlating with lower working memory performance. However, these findings 

need to be viewed as preliminary, given the relatively small sample size. Future researchers 

should aim at exploring the possible working memory differences between the ADHD 

subtypes in adults, using larger samples. In addition, using larger samples would allow power 

to test for significant differences in working memory in subtypes as well test for interaction 

of subtypes with gender.  
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Appendix A 

Participant Information Sheet (Icelandic version) 

UPPLÝSINGABLAÐ ÞÁTTTAKANDA 

Rannsókn á tengslum minnis og ADHD einkenna 

Þér er boðið að taka þátt í rannsókn sem hluti af BSc verkefni mínu við Háskólann í 

Reykjavík. Áður en þú ákveður að taka þátt er mikilvægt að þú skiljir tilgang þessara 

rannsóknar og hvað hún felur í sér. Þetta Upplýsingablað þátttakanda mun lýsa tilgangi, 

áhættu og ávinning þessara rannsóknar. Ef að þú ákveður að taka þátt, verður þú beðin að 

skrifa undir Upplýst samþykki. Ef að eitthvað er óljóst er það mín ánægja að útskýra það fyrir 

þér. Vinsamlegast taktu eins mikin tíma og þú þarft til að lesa þessar upplýsingar. Þú skalt 

aðeins samþykkja að taka þátt í þessari rannsókn þegar þér finnst þú hafa góðan skilning á því 

hvers er ætlast af þér og þegar þú hefur haft nægan tíma til að hugsa um ákvörðun þína.  

 

Tilgangur rannsóknar 

Tilgangur þessara rannsóknar er að skoða sambandið á milli minnis og einkenna 

Athyglisbrests með/án ofvirkni (attention deficit/hyperactivity disorder), betur þekkt sem 

ADHD. Þú ert beðinn um að taka þátt í þessari rannsókn vegna þess að ég vil vita hvort að 

einkenni ADHD í heilbrigðum einstaklingum er á einhvern hátt tengt minni. Um 60 aðrir 

nemendur munu taka þátt í þessari rannsókn. Þátttaka þín mun taka um 30 mín og ég mun 

útskýra vel hvernig á að framkvæma þetta minnispróf. 

 

Hvað felur í sér að taka þátt? 

Þarf ég að taka þátt? 

Það er algjörlega þín ákvörðun hvort þú viljir taka þátt eða ekki. Ef að þú ákveður að taka 

þátt muntu fá þetta Upplýsingablað til að eiga og þú verður beðin að skrifa undir Upplýst 

samþykki. Ef að þú ákveður að taka þátt hefur þú rétt á því að hætta hvenær sem er, án 

skýringa. Sú ákvörðun að afturkalla samþykki þitt fyrir þátttöku hvenær sem er eða sú 

ákvörðun að taka ekki þátt mun ekki hafa áhrif á réttindi þín á neinn hátt. 

Hvað þarf ég að gera? 

Þú verður beðin um að framkvæma minnispróf í tölvu og ég mun útskýra fyrir þér hvernig 

það er gert. Það eru engin rétt eða röng svör svo að eina sem ég bið um er að þú gerir þitt 

besta. Þú verður auk þess beðin um að fylla út spurningalista varðandi einkenni ADHD þar 

sem þú reynir að svara eins hreinskilningslega og þú getur.  
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Öllum gögnum sem verður safnað, þ.e. niðurstöður úr minnisprófi, spurningalistum og öðru, 

verður haldið í fullum trúnaði og aðeins notað í rannsóknarskini. 

Hversu langan tíma tekur þátttaka mín? 

Minnisprófið og spurningalistinn tekur um 30 mín en þú getur haft samband við mig í 

gegnum vefpóst ef þú hefur einhverjar spurningar. 

 Hverjir eru mögulegir kostir og gallar ef ég ákveð að taka þátt?  

Það verður ekki greitt fyrir þátttöku hins vegar gætir þú grætt á því að sjá hvernig 

rannsóknarferlið virkar og fengið aukna þekkingu á einkennum ADHD. Það eru engar 

áhættur tengdar því að taka þátt í þessari rannsókn. Hinsvegar felur rannsóknin í sér 

spurningalista sem mæla heilbrigði þitt síðustu sex mánuði. Ef að þér líður óþægilega á 

einhverjum tíma er þér frjálst að hætta hvenær sem er og ég mun með glöðu geði mæla 

með einhverjum til að tala við undir fullum trúnaði. 

Hvað gerist þegar rannsókn er lokið? 

Þegar allir þátttakendur hafa verið rannsakaðir getur þú óskað eftir að fá samantekt á helstu 

niðurstöðum. Aðeins almennar niðurstöður munu vera birtar án vísunar á niðurstöður 

einstaklinga. 

Hvað gerist ef ég skipti um skoðun í miðri rannsókn? 

Þú hefur rétt á því að skipta um skoðun á því að taka þátt í þessari rannsókn á hvaða stigi 

rannsóknar sem er án þess að það hafi einhverjar afleiðingar fyrir þig. 

Hvern get ég haft samband við til að fá frekari upplýsingar? 

Ef þú vilt gerast þátttakandi og/eða fá frekari upplýsingar um rannsóknina þá getur þú haft 

samband við mig, Helgu Bjarkadóttur, í gegnum tölvupóst, helgabja11@ru.is 

 

Ef þú hefur einhverjar spurningar varðandi þessa rannsókn og vilt hafa samband við einhvern 

undir fullum trúnaði getur þú haft samband við deildarstjóra sálfræðisviðs við Háskólann í 

Reykjavík. 
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Appendix B 

Consent form (Icelandic version) 

Upplýst samþykki fyrir þátttöku í rannsókn 

 

Einkennisnúmer þátttakanda: ________________ 

 

Titill rannsóknar:_________________________________________________ 

 

Rannsóknaraðili:          

 

Vinsamlegast merkið kross í kassana hér fyrir neðan 

1. Ég staðfesti það að ég hafi lesið upplýsingarnar fyrir þessa rannsókn   

og hef fengið tækifæri til spurja spurninga 

 

2. Ég staðfesti að ég skilji upplýsingar sem voru gefnar  

og hafi fengið nægan tíma til að fara fyrir skilmálana  

 

3. Ég skil það að mér ber engin skylda til að taka þátt í þessari rannsókn  

og ég get hætt þátttöku hvenær sem er án eftirmála og að það mun ekki 

hafa áhrif á lagaleg réttindi mín 

 

4. Ég samþykki að taka þátt í þessari rannsókn  

 

 

                        

Nafn þátttakanda   Dagsetning    Undirskrift 

 

 

                         

Rannsóknaraðili   Dagsetning   Undirskrift 
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Appendix C 

Presentation of Operation-Word Pairs Within Each Item (Icelandic) 

Item 1   Item 7  

Er (5x2) + 4 = 14?  

Er (5x5) + 5 = 30? 

Er (8x1) + 9 = 17?  

Fiskur 

Kaffi 

Tjald 

 Er (5x7) + 3 = 33?  

Er (9x2) + 5 = 22?  

Er (5x2) + 1 = 12?  

Er (1x1) + 3 = 1?  

Er (9x3) + 1 = 29?  

Fáni 

Kisa 

Tungl 

Tölva 

Klukka 

Item 2   Item 8  

Er (5x1) + 5 = 10? 

Er (4x7) + 2 = 30? 

 

Mynd 

Vaskur 

 Er (1x6) + 5 = 13?  

Er (6x2) + 10 = 22?  

 

Sturta 

Borð 

Item 3   Item 9  

Er (5x6) + 0 = 30?  

Er (4x1) + 1 = 4? 

Er (4x3) + 4 = 16?  

Er (4x4) + 10 = 27?  

 

Nef 

Litur 

Rusl 

Blóm 

 Er (6x1) + 5 = 11?  

Er (5x3) + 9 = 24?  

Er (4x1) + 1 = 5?  

Er (3x1) + 4 = 8?  

 

Bjalla 

Stóll 

Bóndi 

Vindur 

Item 4   Item 10  

Er (4x4) + 3 = 19?  

Er (3x5) + 5 = 21?  

Er (7x2) + 1 = 15?  

Er (9x2) + 2 = 20?  

Er (9x1) + 0 = 9?  

 

Ský 

Sófi 

Bíll 

Kirkja 

Grill 

 Er (3x3) + 3 = 15?  

Er (1x1) + 1 = 1?  

Er (7x4) + 1 = 28?  

 

Hundur 

Blað 

Buxur 

Item 5   Item 11  

Er (4x4) + 4 = 20?  

Er (3x2) + 8 = 14? 

Er (7x3) + 8 = 30? 

 

Tappi 

Kerti 

Gras 

 Er (5x2) + 4 = 15?  

Er (6x6) + 5 = 39?  

Er (8x2) + 2 = 17?  

Er (9x1) + 9 = 18? 

 

Hurð 

Skál 

Lamb 

Bók 

Item 6   Item 12  

Er (4x1) + 9 = 13?  

Er (4x2) + 4 = 12?  

 

Flaska 

Tappi 

 Er (7x1) + 5 = 26? 

Er (7x1) + 5 = 13? 

Er (5x5) + 1 = 26? 

Er (5x3) + 1 = 15?  

Er (6x3) + 4 = 22?  

Eldur 

Mappa 

Hjól 

Gler 

Loft 
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Appendix D 

Participant Word Sheet 

Einkennisnúmer þátttakanda:_____________ 

 

1 2 3 

4 5 6 

7 8 9 

10 11 12 
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Appendix E 

Symptom Checklist for ADHD (Icelandic version) 

Merktu í þann reit sem lýsir best þinni hegðun síðustu 6 mánuði. Merktu í EINN 
reit í hverjum lið 
 

 Aldrei eða 
sjaldan 

Stundum Oft Mjög oft 

a) Huga illa að smáatriðum eða geri 
fljótfærnislegar villur í starfi eða námi 

    

b) Er mikið með hendur og fætur á hreyfingu 
eða á iði þegar ég sit 

    

c) Á erfitt með að halda athygli vakandi við 
verkefni eða leiki 

    

d) Fer úr sæti mínu í aðstæðum þar sem ætlast 
er til að ég sitji kyrr 

    

e) Virðist ekki hlusta þegar talað er til mín     

f) Hreyfi mig óhóflega mikið í aðstæðum þar 
sem það á ekki við, ofvirk(ur), finnst ég vera 
eirðarlaus 

    

g) Fylgi ekki fyrirmælum til enda og tekst ekki 
að ljúka verkefnum 

    

h) Á erfitt með að vera hljóð(ur) þegar ég sinni 
tómstundaiðju 

    

i) Á erfitt með að skipuleggja verkefni og 
athafnir 

    

j) Er alltaf á ferðinni eða “eins og þeytispjald"     

k) Forðast verkefni (t.d. í vinnu eða heima) 
sem krefjast mikillar beitingar hugans 

    

l) Tala óhóflega mikið     

m) Týni hlutum sem eru nauðsynlegir til 
verkefna eða athafna 

    

n) Gríp fram í með svari áður en spurningum 
er lokið 

    

o) Er auðtrufluð/auðtruflaður     

p) Á í erfiðleikum með að bíða eftir að röðin 
komi að mér 

    

q) Er gleymin(n) í athöfnum daglegs lífs     

r) Gríp fram í eða ryðst inn í samræður eða 
athafnir annarra 
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Appendix F 

Instructions for the Working Memory Task 

Original Icelandic version 

Í þessari tilraun þarftu að reyna muna orð sem birtast á skjánum, auk þess að reikna einföld 

stærðfræðidæmi. Fyrst færðu að æfa þig á nokkrum dæmum til að sjá hvernig tilraunin virkar. 

Í þessari æfingu mun birtast stærðfræðidæmi t.d. 'Er (1x5) + 5 = 10' og fyrir neðan dæmið eru 

kassar merktir RÉTT og RANGT. Um leið og dæmið birtist skaltu lesa það upphátt: 'Er einu 

sinni fimm plús fimm sama sem tíu'. Þitt hlutverk er að reikna í huganum og ákveða hvort að 

þetta dæmi sér rétt eða rangt, eins hratt og nákvæmlega og þú getur. Þegar þú smellir á annað 

hvort RÉTT eða RANGT mun orð birtast á skjánum í 2 sek t.d. 'Gardína'. Um leið og orðið 

birtist skaltu lesa það upphátt. Af og til verður þú beðinn um að skrifa niður orðinn í sem 

komu fram á skjánum niður á orðalistablaðið. Smelltu á ÁFRAM til að byrja æfinguna 

Translated English version 

In this experiment you will have to try to remember words that appear on the screen, in 

addition to solving some simple mathematical equations. First, you will get to practice on 

couple of examples to see how this experiment works. In this practice trial a mathematical 

equation will appear on the screen, for example: 'Is (1x5) + 5 = 10' and below the equation 

are boxes labeled CORRECT and INCORRECT. As soon as the equation appears you need 

to read it out loud: 'Is one times five plus five ten'. Your job is to calculate silently and decide 

if the equation is correct or incorrect, as quickly and accurately as you can. When you click 

either CORRECT or INCORRECT a word will appear on the screen for 2 sec, for example: 

'Drapes'. As soon as the word appears you need to read it out loud. Every now and then you 

will be asked to write down the words that appeared on the screen on the word sheet. Click 

CONTINUE to start the practice trial. 
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Appendix G 

Summary Report for Research Participants 

The primary aim of the study was to investigate the relation of ADHD (Attention-

deficit/hyperactivity disorder) symptoms and working memory in healthy adults. Working 

memory is considered to be one of the most important parts of cognition because of its key 

role in several complex processes such as comprehension, reading, problem solving, and 

reasoning. Research has shown that ADHD has been linked to impairments in working 

memory, both in theory and empirically. The definition of ADHD has changed over the 

years, but the fundamental symptoms continue to be defined as problems in attention and/or 

hyperactivity-impulsivity.  

Thirty-seven students in Reykjavík University (28 women and 9 men) participated in 

this study, aged 20 to 30 years. ADHD symptoms were assessed with a 18-item self-report 

questionnaire of statements related to symptoms of ADHD. Nine items relate to problems 

with inattention and nine items relate to problems with hyperactivity-impulsivity. The range 

of possible scores was between 0 and 54 for the total scale and from 0 to 27 for each of the 

two subscales. The working memory task used required participants to remember a list of 

words while in between words calculating a simple mathematical problem. Working memory 

score was calculated as proportion of words correctly recalled and results ranged from about 

46% to 95%. 

Results showed that the low ADHD symptoms group and medium ADHD symptoms 

group had very similar scores (76.2%-77.7 %). The high ADHD symptoms group had the 

lowest working memory score (70.3%) of the three groups. However statistical analyses 

showed there was no significant difference in performance between the three groups 

The secondary aim was to determine if working memory performance would be more related 

to inattentive symptoms than to hyperactive-impulsive symptoms. More recent studies 



WORKING MEMORY AND ADHD 31 

research point to inattentive symptoms as being most associated with impaired performance 

on these kinds of tests.  

Results showed that was not relation between working memory and hyperactive- 

impulsive symptoms but a possible relation between working memory and inattentive 

symptoms. As before results showed that the groups with low and medium inattentive scores 

had very similar scores with where the low group had a mean score of 76,7% and the medium 

group with 76,5%. The high group again had the lowest working memory score of 70,3%. 

However statistical analyses showed there was no significant difference in performance 

between the three groups 

Because the sample size in this study was small it did not allow sufficient power to 

draw clear conclusions from results. As a result, the number of participants in each of the 

three groups based either of ADHD symptoms or just the inattentive symptoms might have 

been too small to detect any differences between the groups.  

In conclusion, there seemed to be a possible trend for higher self-reported inattentive 

symptoms correlating with lower working memory performance. However, the present 

findings need to viewed as preliminary, given the relatively small sample size. 

 

 


