
 There are reports of an overlap between symptoms of 
obsessive-compulsive behavior and ADHD (Geller et al., 2006). 
However, it is unclear whether executive function deficits of 
patients with ADHD are also associated to obsessive-compulsive 
behavior shown by these patients. Thus, we aimed to investigate 
underlining neuropsychologial processes that are related to 
obsessive-compulsive behavior in patients with ADHD. 

Method 
Participants  

 Fifteen female college students (M-age = 29.94 years, SD = 5.60) 
with ADHD and 24 comparison female students (M-age = 22.46 
years, SD = 2.48) without ADHD underwent an extensive 
diagnostic procedure. 
Design 

 The study followed a 2-between (Group: ADHD vs. control) × 2-
within (Conflict Frequency: 20% vs. 80%) × 2-within (Flanker 
Conflict: incongruent vs. congruent) design.  
Measures 

 Flanker Task. In the Flanker Task the target stimulus was 
flanked by distractor stimuli, which could be associated with either 
the correct or an incorrect response (compatible and incompatible 
flanker condition, respectively, see Figure 1; Gawrilow et al., 
submitted). 
 
 
 
 
 

 Figure 1. Example of Combined Flanker Task-Trial; (a) incompatible  
 (b) compatible. 

 
 Questionnaires. Participants were asked to fill out 

questionnaires regarding ADHD symptoms (DEX; Wilson et al. 
1996; FEDA; Zimmermann et al., 1991; SKID-II; Wittchen et al., 
1997), physical and psychological health (BSI; Franke, 2000; SF-36; 
Bullinger & Kirchberger, 1998), dietary habits (EVT; Böhm, 1993; 
FEV; Pudel & Westenhöfer, 1989), and achievement motivation (LMI 
short form; Schuler & Prochaska, 2001). 

Data analysis 
 To analyze Flanker data we used a diffusion model, which 

separates response and response time into three parameters 
representing amount of information uptake (i.e., drift rate), 
response caution (i.e., boundary separation) and non decision 
processes (i.e., non decision time, see Figure 2).  
 
  
 
 
 
 
 

 Figure 2. Graphical illustration of a diffusion process (Spaniol,  
 Madden, & Voss, 2006).  

 
Results 

Flanker 
 Members of the ADHD group responded more slowly and made 

fewer errors. The diffusion model showed that they had had lower 
drift rates, especially in congruent trials, but higher boundary 
separation parameters and nondecision time than members of the 
control group.  
Questionnaires 

 Groups differed in all ADHD questionnaires, but other than that 
only on the scale for obsessive-compulsive behavior with women 
with ADHD showing more obsessive-compulsive behavior.  
Correlations of Flanker Task and Questionnaires  

 Analysis of the diffusion model parameters revealed only effects 
in the high conflict blocks. The ADHD scale “Fatigue and 
retardation in activities of daily living” was related to all three 
parameters of the diffusion model, as participants reporting more 
fatigue and retardation showed less information uptake, r = .38, 
responded more cautious, r = -.39, and exhibited longer non 
decision times, r = -.38. Additionally, obsessive-compulsive behavior 
was correlated with amount of information uptake in congruent 
trials, r = -.33. Participants that reported more obsessive-
compulsive behavior exhibited less information uptake.  
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Discussion 
 First, participants with ADHD showed less information uptake. This inability to extract information quickly was most 

pronounced in congruent trials. This finding may be interpreted as a too narrow attentional focus. Second, participants with 
ADHD were more cautious than participants without ADHD (i.e., in terms of speed-accuracy tradeoff they leaned more towards 
accuracy than participants without ADHD). Participants that exhibited less information uptake in the congruent trials reported 
more obsessive-compulsive behavior.  

 We suggest that these results might indicate a compensation mechanism in female college students with ADHD. To counteract 
the decreased stimulus processing (i.e., the lower drift rates), female college students with ADHD adopt stricter criteria before a 
response is initiated (i.e., the higher boundary separation), which can become obsessive-compulsive behavior in everyday live. 

studied less recently (see Ratcliff, Thapar, & McKoon, 2004, for a
discussion of the similarity between drift rate and the familiarity
signal in global memory models). Boundary separation parameter
a captures the distance between the lower and upper boundaries;
the value of a thus determines how much information is required
on average before either response is initiated. Because of random
noise in the information accumulation process, the time required
by the decision process to reach one of the two boundaries and
thereby initiate a response is variable, and occasionally the process
terminates at the incorrect boundary. This “within-trial” variability
is illustrated by the three sample paths in Figure 1; it is incorpo-
rated in the diffusion model as a scaling parameter that is fixed
rather than estimated from the data.

Other nonsystematic influences—not depicted in Figure 1—can
be modeled explicitly, allowing the model to account for differ-
ences in correct and error RT distributions. Ratcliff and Rouder
(1998) showed that large across-trial variability in drift rate (as-
sumed to be normally distributed with SD ! s!) is associated with
slow error responses, whereas large variability in starting point
(assumed to be uniformly distributed with range sz) is associated
with fast error responses. If values of s! and sz are of moderate
size, errors are slow if accuracy is in a moderate range, and errors
are fast if accuracy is extremely low or extremely high. In addition,
Ratcliff and Tuerlinckx (2002) showed that variability in the
nondecisional RT component (assumed to be uniformly distributed
with range st) can account for fast responses. For high drift rates,
variability in the nondecisional component shortens the leading
edge of the RT distribution.

The validity of the diffusion parameters has been tested exper-
imentally (e.g., Ratcliff, 1985; Ratcliff et al., 1999; Voss, Rother-

mund, & Voss, 2004). For example, Voss et al. (2004) showed that
boundary separation increased following the introduction of accu-
racy rewards; drift rates decreased when stimuli were harder to
discriminate; nondecisional RT increased when the motor de-
mands of responding were higher; and the position of the starting
point relative to the two decision boundaries varied as a function
of response-specific payoffs. The speed–accuracy manipulations
included in most of the studies on aging by Ratcliff and colleagues
(see next paragraph) are another important example of successful
validity tests of the model parameters. In these studies, speed–
accuracy instructions selectively affected decision boundaries, but
not other parameters, such as drift rate. A full review of the
diffusion modeling literature is beyond the scope of this article;
next we summarize findings from studies that have applied the
diffusion model to adult age differences in cognition.

Age Differences in Diffusion Model Parameters

A series of recent studies have applied the diffusion model to
investigate age differences across a range of two-choice decision
tasks: visual signal detection, numerosity judgments, and distance
judgments (Ratcliff, Thapar, & McKoon, 2001); brightness per-
ception (Ratcliff, Thapar, & McKoon, 2003); masked letter dis-
crimination (Thapar, Ratcliff, & McKoon, 2003); recognition
memory (Ratcliff, Thapar, & McKoon, 2004); and lexical decision
(Ratcliff, Thapar, Gomez, & McKoon, 2004). These studies have
consistently found older adults to have longer nondecisional RT
components compared with younger adults, with the degree of
slowing varying as a function of cognitive domain. Another reg-
ularity reported for all tasks except brightness discrimination was

Figure 1. Illustration of the diffusion process for a category A item, in a task requiring the discrimination of
items into category A or category B. The diffusion process begins at the starting point z and is driven toward
the upper boundary a (“A” response) by a positive drift rate, !. A single drift rate is shown, although drift rates
are assumed to be normally distributed across trials. Three sample paths illustrate that random variation affects
the information accumulation process. Sample paths 1 and 2 result in the correct (“A”) response, whereas sample
path 3 drifts toward the lower boundary 0 (“B”) response, resulting in an error. RT ! reaction time.

103AGING AND DIFFUSION MODEL


