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Abst rac t  A total of  33 patients with 
early and continuously-treated 
phenylketonuria (PKU) between 7 
and 16 years of age and 33 matched 
controls participated in a study ex- 
amining perceptual, central, and re- 
sponse-related mechanisms of  infor- 
mation processing. The specific 
mechanisms studied were: perceptual 
filtering, memory search, response 
selection, response execution, and 
motor presetting. In addition, groups 
were compared on mean intelligence 
level and task oriented behaviour. 
The performance of the PKU pa- 
tients practically matched that of the 
controls on all three tasks, suggest- 
ing that PKU patients who are con- 
tinuously maintained on a well-con- 
trolled phenylalanine-restricted diet 
are not impaired in the elementary 
mechanisms of information process- 
ing. Furthermore, groups did not dif- 
fer in mean IQ or task-oriented be- 
haviour. 

Key words Phenylketonuria • 
Information processing • Dietary 
treatment 

Abbreviat ions PKU 
phenylketonuria - Phe phenylalanine 
IQ intelligence quotient • tSI 
inter-stimulus interval • WISC-R 
Revised Wechsler Intelligence Scale 
for Children 
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Introduction 

Recent  findings indicate that al though the mean IQ of  
early-treated phenylketonoria  (PKU) patients falls within 
the normal  range [5, 10, 20], it tends to be slightly but sig- 
nificantly lower  than the mean  IQ of  their unaffected fam- 
ily members  and the mean expected in the general popu- 
lation [15]. In addition, an increased prevalence of  behav-  
iooral problems [11, 25, 26], learning disabilities [13, 23], 
cognit ive deficits [4, 5, 6, 24, 31], and attentional prob- 
lems [1, 6, 7, 14, 28, 29] has been noted in patients with 
early-treated PKU, which cannot be accounted for solely 
by their slightly lower  level o f  intelligence. Together these 
findings suggest that, despite the beneficial effects o f  
widespread newborn  screening programmes  and treat- 
ment  fol low up programmes  on the outcome of  P K U  pa- 
tients, some degree o f  impairment  may  be inevitable. 
However,  since in most  of  these studies subjects had been 
off  the phenylalanine (Phe)-restricted diet for some time 
or were still on the diet but  with relatively poor  control, it 
remains unclear whether the same results will be obtained 
in patients who are treated continuously, according to a 
currently recommended  [16] stricter dietary programme.  

The main  purpose o f  this study was to examine cogni-  
tive functioning in patients with early and continuously-  
treated P K U  using a chronometaic approach to explore el- 
ementary information processing mechanisms. Global mea- 
sores, such as intelligence tests, can be helpful in identify- 
ing a more  general depression in cognit ive functioning but 
they axe relatively inadequate to detect the more  subtle 
differences that might  be expected in our sample. Appli-  
cation of  an information processing paradigm [19] may en- 
able us to delineate some of  the underlying processes that 
give rise to the PKU-control  differences in cognit ive func- 
tioning; if indeed they are found. In this paradigm, cogni-  
tive processing is conceptualized in terms of  a sequence 
o f  processing stages which take time. By  manipulat ing 
task variables that selectively operate upon different pro- 
cessing stages, the successive stages o f  information pro- 
cessing can be studied separately and systematically. 

In the present study, P K U  patients and matched con- 
trois performed three different tasks designed to probe 
perceptual, central, and response related mechanisms in 
the chain o f  information processing. The tasks are sensi- 
tive to developmental  differences in normal  children [21] 
and have proved to differentiate between normal  children, 
children with attentional deficit hyperactivity disorder, and 
children with learning disabilities [17, 18]. All  P K U  pa- 
tients had been treated early and continuously, aiming at 
currently recommended  [16] Phe levels between 200 and 
480 gmol/1. Since previous reports have shown that the 
speed of  performance of  P K U  patients depends critically 
on their Phe levels [28, 29], information processing effi- 
c iency was examined in relationship to the patients '  Phe 
level. In addition, data on intelligence level and task ori- 
ented behaviour  were obtained for both groups tO allow 

for a more complete evaluation o f  the effectiveness o f  
stricter dietary treatment. 

Subjects and methods 

Subjects 

A total of 33 (17 male and 16 female) patients with early-treated 
PKU between 7 and 16 years of age were recruited from four treat- 
ment centres in the Netherlands (Amsterdam, Rotterdam, Ni- 
jmegen, and Groningen). Patients were included in this study if 
they had a diagnosis of classical PKU and were not mentally re- 
tarded (a Full Scale IQ < 70). Classical PKU was diagnosed if pa- 
tients had a pre-treatment serum Phe level _> 500 gmol/1 and a tol- 
erance for dietary Phe _< 50 mg/kg body weight at 1 year of age. 
All patients had been continuously maintained on a Phe-restricted 
diet and participated in the PKU follow up programme [10]. On 
average, patients had been treated since the 3rd week of life (range 
6-34 days). 

The original sample consisted of 58 patients between 7 and 16 
years of age. From this sample 3 patients were excluded from par- 
ticipation because they had a full scale IQ < 70. From the remain- 
ing 55 patients, 37 agreed to participate in this study, 6 refused co- 
operation, 2 did not attend the assessment appointment, and 10 
were unable to participate for various practical reasons (e.g. trans- 
port, illness, scheduling problems). Four patients were omitted 
from the analyses because no matched control was available. 

The control group consisted of 33 children, recruited from two 
regular elementary schools and one regular secondary school. 
Controls were matched individually with patients in the early- 
treated PKU.group, according to age, gender, and educational level 
of both parents. Informed consent was obtained from the parents of 
the subjects and from all subjects over I0 years of age. The study 
was approved by the ethical committees of the treatment centres. 

Procedure 

Since all PKU patients in our sample had been examined on a reg- 
ular basis according to the follow up study design, their IQ scores 
were obtained from the records. The IQ of the matched controls 
was assessed within 1 month after task administration. The IQ 
scores of both groups were assessed using the full Dutch version of 
the Wechsler Intelligence Test for Children - Revised (WISC-R). 
In addition, teachers of children still in elementary school were 
asked to fill out a 30 item behaviour rating scale [12I. This rating 
scale was designed to assess classroom behaviour, which is di- 
rectly observable by teachers in a normal elementary school situa- 
tion. An item score can vary from a minimum of 1 (never occurs) 
to a maximum of 4 (occurs very often). The items can be grouped 
into five clusters of classroom behaviour: extraversion, introver- 
sion, socially negative behaviour, positive task orientation and 
negative task orientation. We were specifically interested in the 
last category, because it provides information about behaviour 
characteristics associated with attentional problems: distractibility, 
impulsivity, hyperactivity, talkativeness, fluctuating performance 
[11]. The score that could be obtained on negative task orientation 
ranged from 4 to 32, with a nolan score of 15.3 (sd 5:4). Children 
with attentional deficit hyperactivity disorder received a rating of 
23.2 (sd 4.1) [12]. Completed behaviour rating scales were re- 
turned for 16 matched pairs of subjects. 

PKU patients were tested at the treatment centre in their neigh- 
bourhood, where their blood Phe level could be measured. Sub- 
jects in the control group were tested at their own school. To main- 
tain consistency in the test administration across subject groups, all 
subjects were tested by the same experimenter (B.A.S.). 

The tasks were administered individually on a Macintosh Clas- 
sic computer. This computer recorded the speed and the accuracy 
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Table  1 Task conditions presented in the Eriksen and Schultz task 

Target Stimulus Response type 
size congruity 

Right button Left button 

Normal Congruent ~ ~ E) ~) [) Q <) <I ¢ <) 
target Incongruent ¢ (] t) <1 <1 ~ E) <1 t) t) 

Neutral ~ -c> [) ~ --~ <> <:> ~ ~:> ~:~ 

Small Congruent E) q) ~ E) ¢, ~ <) 0 ~ ¢ 
target Incongruent <I <1 c) <1 <I r) ~) ~ t) t) 

Neutral ~:> -c~ ~ -c~ ~:~ -c~ ~ ~ <:~ ~:> 

of the responses for each trial. The ' / '  and the 'Z '  were marked on 
the keyboard as the right and the left response key respectively. 
Subjects were instructed to respond as quickly as possible without 
making any errors. The three tasks took about 2 h to complete. 

Tasks 

The  first task was based on the Eriksen and Schultz flanker para- 
digm [9] and was designed to assess the efficiency of perceptual 
filtering (i.e., extract a target stimulus from a distracting surround- 
ing) and response execution (i.e., initiate the correct response in 
the presence of  competing responses). In this task subjects were 
presented with a row of five arrows and had to respond to the cen- 
tral arrow. This target arrow could point in two directions (right or 
left), each signalling a different response (pressing the right or 
pressing the left button, respectively). Congruent, incongruent, and 
neutral trims were presented to manipulate the efficiency of re- 
sponse execution. In congruent trials the target arrow was flanked 
by arrows pointing in the same direction, eliciting the same re- 
sponse as the target. In incongruent trials the target was flanked by 
arrows pointing in the opposite direction, eliciting an opposite re- 
sponse. In neutral trials the target was flanked by arrows pointing 
upwards, eliciting no response at all (see Table 1). A response ex- 
ecution deficit in PKU patients would be demonstrated by a sig- 
nificant interaction of trial type (congruent, incongruent, neutral) 
and group (PKU, control) on mean response times. 

Perceptual filtering of information was assessed by manipulat- 
ing the target size. If the target is smaller than the flankers, it is 
more difficult to extract the target from the noise, which will result 
in prolonged response times and/or an increased number of incor- 
rect responses. This effect will be especially pronounced in incon- 
gruent trials, where the information presented by the flankers is in 
conflict with the information presented by the target. A perceptual 
filtering deficit in PKU patients is predicted to produce a signifi- 
cant interaction between the effects of target size (normal, small) 
and group (PKU, control) on mean response times. The two task 
manipulations, stimulus congruity and target size, were factorially 
combined to produce six task conditions, each consisting of 30 tri- 
als. 

The second task was a variant of  the Sternberg memory search 
task [30] which was introduced by Brookhuis et al [2]. In this task 
the demands on the central processing mechanisms of memory 
search (i.e., determine whether a stimulus belongs to a previously 
provided memory set) and response selection (i.e., select the cor- 
rect response from two alternative responses) were varied. Two 
load conditions were used in this task: an easy load condition, in 
which subjects had to remember a memory set of one item and 
compare it with a display set of  four items, and a difficult load con- 
dition, in which subjects had to remember a memory set of two 
items and compare it with a display set of four items. Items were 
consonants measuring 1.5 cm. Subjects were instructed to give a 
"yes" response if one of the items in both sets matched, and a "no" 

Table 2 Phe levels in the PKU sample 

Mean Range 

First 4 years: 

mean Phe level 408 222-  650 
% < 120 gmol/1 19.0 4.7-  39.1 
% < 200 gmol/1 34.3 9.3- 64.3 
% > 480 gmol/1 26.5 4.3-  56.1 
% > 600 gmol/1 18.4 1.5- 42.5 

2 years before the test day: 

mean Phe level 374 125- 701 
% < 120 gmol/t  13.9 0.0-  64.3 
% < 200 gmol/1 27.8 0.0- 85.7 
% > 480 gmol/1 29.8 0.0-100.0 
% > 600 gmol/l 16.5 0.0- 71.4 

response if none of the items matched. Increasing the cognitive 
load has been demonstrated to prolong the duration of  the memory 
search mechanism [30]. If patients with PKU are limited in their 
memory search capacity, we would expect them to have a much 
steeper increase in their mean response time and number of errors 
as memory load increases, compared to controis. 

The response selection mechanism was manipulated by using 
two probability conditions: a baseline condition in which yes and 
no responses were equally probable (50--50), and an experimental 
condition in which the probability of a yes response was reduced 
to 25% (25-75). In the latter condition, subjects will prepare for 
the most frequent (no) response, which is assumed to facilitate the 
selection of  the response. The effect of the probability manipula- 
tion will be smaller if  patients with PKU are deficient in their abil- 
ity to select a response. The two task manipulations, memory set 
size and response probability, were factoriaUy combined to pro- 
duce four task conditions, each consisting of 64 trials. 

The third task was the stimulus interval task designed primarily 
to examine the efficiency of  motor presetting, which can be as- 
sessed by manipulating the time between stimulus presentations 
(inter-stimulus interval [ISI]). The general finding is that shorter 
intervals facilitate motor presetting and thus response speed. The 
difference between these response times is considered an index of 
motor presetting [18]. 

In this study the inter-stimulus interval was 1, 4, or 8 s. The 
subject was instructed to press the right button if the letter "P" was 
presented on the right side of the display, and the left button if the 
"P" was presented on the left side of the display. If the letter "R"  
was presented, no responses were allowed (i.e. catch trials). The P- 
R ratio was 80--20. The number of trials in each condition was ad- 
justed to keep the administration times constant at about 8 min, 
which resulted in 292 trials in the fast condition, 120 in the 
medium, and 60 in the slow condition. 

Biochemical control 

The following biochemical data were considered for statistical 
analysis in each PKU patient: the mean of monthly blood Phe lev- 
els for the period between diet initiation and the age of 4 years [27] 
and for the 2 years preceding the day of testing (see Table 2). For 
the same periods we computed the percentage of Phe levels that 
were outside the Dutch target range, that is, the percentage of Phe 
levels below- 200 gmol/1 and the percentage of Phe levels above 
480 ~tmol/1. In addition, we computed the percentage of Phe levels 
considered too low [25] (Phe < 120 gm01/1) and the Percentage of 
Phe levels above 600 gmol/1 [29] (see Table 2). 
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Table 3 Group characteristics 
(mean, range, and SD) 

apai red  t-test  (dr  = 32) 
bPai red  t-test  (df  = 15) 

P K U  (n = 33) 

Mean (range) SD 

Controls (n = 33 

Mean (range) SD 

Age (years; months) 
Full scale IQ 
Verbal IQ 
Performance IQ 
Negative Taskor 

11.8 (7.3-16.8) 
100.8 (76-151) 
97.5 (70-126) 

102.7 (75-152) 
15.4 (5- 15) 

2.9 

14.8 

12.7 

16.6 

4 .0  

11.8 (7 .2 -16 .8 )  3.0 0.446" 

102.8 (75-152)  13.6 0.507 a 

103.2 (77 -152 )  15.3 0.053 ~ 

101.1 (75 -125)  12.4 0 .659 a 

15.1 (5 -17 )  4 .0  0.743 b 

RT  

8 0 0  

7 5 0  

7 0 0  

6 5 0  

6 0 0  

5 5 0  

5 0 0  

X 
O 

normal target size 

I | I 

congruent neutral incongruent 

STIMULUS CONGRUITY 

congruent 

small target size 

RT: 

x PKU 
o controls 

e r r o r  %: 
• 1 PKU 

controls 

% errors of  
commission 

-10 
5 

neutral incongruent 

STIMULUS CONGRUITY 

Fig. 1 Mean response time and errors for both groups on the Erik- 
son and Schultz task. The results for the normal and the small tar- 
get size condition are presented in the left and right panel respec- 
tively 

Results 

General level of intelligence and negative task orientation 

A pairwise comparison of the groups (Table 3) showed 
that groups did not differ in Full Scale IQ or Performance 
IQ. Groups differed marginally on Verbal IQ. Further- 
more, ratings on negative task orientation did not differ 
significantly between groups. 

Eriksen and Schultz task performance 

As expected, response congruity had a pronounced effect 
on task performance: mean response tLmes in the incon- 
gruent response condition were slower (F(2,128) -- 237.29, 
P < 0.0001) and error percentages higher (F(2,128) = 

50.97, P < 0.0001), compared to the congruent and neutral 
response conditions. Manipulation of target size led to a 
significant increase in both mean response time (F(1,64) = 
15.75, P < 0.0001) and error percentages ~(1 ,64)  = 6.60, 
P < 0.005), in the incongruent and neutral response condi- 
tions, but not in the congruent condition. Most impor- 
tantly, the PKU patients and the controls did not differ in 
mean response time (F(1,64) = 0.12, P = 0.73) and error 
percentages (F(1,64) = 2.42, P = 0.13). Finally, the effects 
of stimulus congruity and target size did not discriminate 
between groups (F(2,128) = 0.69, P = 0.50 and F(1,64) = 
0.62, P = 0.43, respectively). 

Memory search task performance 

The results of  this task are summarized in Fig. 2. The left 
panel shows the mean response time and the percentage of 
incorrect yes/no responses for both groups in the baseline 
condition. The right panel shows the mean response time 
and number of incorrect yes/no responses for both groups 
in the experimental condition. Memory load had a strong 
effect on response speed and error rate (F(1,62) = 216.99, 
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Fig.2 M e a n  r e sponse  t ime  and 
incorrect  yes /no  r e sponse  for 
bo th  g roups  on  the  m e m o r y  
search  task  

RT 

1250 

1200 

1150 

1100 

1050 

1000 

950 

50-50  condi t ion  

9O0 

I 

4 
1 [ 

8 4 
LOAD 

25-75  condi t ion  

1 
e r r o r  %: 

/ 
PKU incorrect yes 

c=~ PKU incorrect no [ 
, ~  contr, incorrect yes[ 
~zzcontr. incorrect no j 

RT: 

x PKU yes 
o PKU no 

contr, yes 
contr, no 

LOAD 

error % 

] ]  f:o ° 
I 

8 

P < 0.0001 and F(1,62) = 30.61, P < 0.0001, respec- 
tively). Furthermore, the within-subjects variability and 
the number  o f  omissions increased as the memory  load in- 
creased (F(1,62) = 22.70, P < 0.0001 and F(1,62) = 42.04, 
P < 0.0001, respectively). 

Response probabili ty also had a considerable effect on 
response speed (F(1,62) = 29.37, P < 0.0001) and the 
number  o f  incorrect no-responses (F(1,62) = 34.09, P < 
0.0001), that is, frequent no-responses were made faster 
than infrequent yes-responses and more  incorrect no-re- 
sponses were made in the experimental compared to the 
baseline condition. Groups did not differ in mean re- 
sponse t ime (F(1,62) = 0.06, P = 0.81), number  o f  incor- 
rect yes/no responses (F(1,62) = 0.55, P = 0.46), within- 
subjects variability (F(1,62) = 0.01, P = 0.93), or number  
o f  omissions (F(1,62) = 0.00, P = 0.99). Most  importantly, 
the effects of  memory  load (F(1,62) = 0.24, P = 0.62; 
F(1,62) = 0.03, P = 0.87) and response probability 
(F(1,62) = 0.31, P = 0.58; F(1,62) = 0.82, P = 0.37) did 
not discriminate between P K U  patients and normal con- 
trols on mean response time or number  o f  incorrect yes/no 
responses respectively, nor  on any of  the other dependent 
variables. 

Stimulus interval task performance 

Figure 3 shows the mean  response time and percentage o f  
incorrect responses, for both groups, over the three ISI  
conditions. ISI  strongly affected task performance:  the 
shorter the interval, the faster the mean response time 
(F(2,120) = 144.40, P < 0.0001), the smaller the within- 
subject variability (F(2,120) = 7.26, P -- 0.001), and the 
greater the number  of  incorrect responses (F(2,120) = 
9.75, P < 0.0001). The number  o f  (incorrect) responses to 
catch trials was larger in the two exteme interval condi- 
tions, than in the medium condit ion (F(2,120) = 8.28, P < 
0.0001). As  can be seen f rom Fig.3,  the mean  response 

RT 

80O 

780 

76O 

740 

720 

7 ~  

680 
660 

640 

620 
6OO 

y 
1 

1 4 8 

ISI 

RT: 
X PKU 
o controls 

e l - r o l  ~ o / o  : 

1 PKU 
controls 

error % 

10 
5 

Fig.3 M e a n  response  t ime  and  errors o f  c o m m i s s i o n  for bo th  
g roups  on the  s t imu lus  interval  task  

times of  the two groups were practically identical (F(1,60) 
= 0.00, P = 0.96). However,  patients in the P K U  group 
made significantly more errors, and responded somewhat  
more frequently to catch stimuli than controls (F(1,60) = 
12.05, P < 0.001, and F(1,60) = 3.23, P = 0.08 respec- 
tively). This pattern appeared irrespective of  the stimulus 
interval condition, however  (F(2,120) = 1.02, P = 0.36 
and F(2,120) = 0.04, P = 0.96). 

Phe levels and task performance 

Correlations were examined between performance mea-  
sures and blood Phe levels within the P K U  group. Be- 
cause age influenced both Phe levels and task perfor- 
mance (the older the subject, the higher the Phe levels and 
the better the task performance),  we controlled for age 
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Table 4 Partial correlation co- 
efficients (controlling for age) 
between Phe levels and perfor- 
mance measures (response 
speed and inaccuracy) 

* P < 0.05 

Eriksen and Schultz Memory search Stimulus interval 
task task task 

RT E1Tor % 

First 4 years: 
Mean Phe 0.33* 
% Phe < 120 0,17 
% Phe < 200 0.02 
% Phe > 480 0.37* 
% Phe > 600 0.39* 

2 years before testing: 
Mean Phe 0.33* 
% Phe < 120 -0.07 
% Phe < 200 -0.11 
% Phe > 480 0.21 
% Phe > 600 0.31" 

RT Error % RT Error % 

-0.004 0.03 0.12 0.23 -0.03 
0.05 0.1 t 0.25 0.20 0.38* 

-0.06 0.09 0.002 -0.10 0.18 
0.02 0.06 0.07 0.20 -0.07 

-0.07 0.08 0.03 0.16 -0.02 

-0.08 0.03 -0.07 0.26 0.08 
0.04 0.01 -0.11 -0.08 -0.01 
0.16 -0.06 -0.06 -0.09 0.07 

-0.15 -0.01 -0.09 0.20 0.08 
-0.13 -0.09 --0.17 0.13 0.03 

when examining the relation beween Phe measures and 
performance measures. Table 4 shows that in the Eriksen 
and Schultz task five different Phe levels correlated sig- 
nificantly and positively with response speed. These mea- 
sures were: mean Phe level in the first 4 years, percentage 
of  Phe levels above 480 gmol/1 and 600 gmol/] in the first 
4 years, and mean Phe level and percentage of Phe levels 
above 600 gmolB in the 2 years preceding the day of  test- 
ing. These correlation coefficients indicate hat higher Phe 
levels were associated with a slower task performance. 
No significant correlations between the biochemical data 
and performance measures were found in the memory  
search task. In the stimulus interval task the percentage of  
Phe levels < 120 gmol/l  in the first 4 years correlated sig- 
nificantly and positively with task inaccuracy, indicating 
that a higher (lower) percentage of low Phe levels was as- 
sociated with a higher (lower) percentage of errors. 

Discussion 

The results of the present study suggest that deficits in el- 
ementary information processing are not manifested among 
early-treated PKU patients who had been continuously 
maintained on a Phe-restricted diet, at least not on the 
measures used here. In fact, the overall performance of 
patients with early and continuously-treated PKU practi- 
cally matched that of  the controls in all three tasks: Fur- 
thermore, no differences were found between the two 
groups with respect to mean IQ or task oriented behav- 
iour. The only significant difference was found on the 
stimulus interval task, in which PKU patients made more 
errors than controls. As this difference was independent of  
the stimulus interval manipulation it could not be inter- 
preted in terms of an inability to preset a response. 

Although these findings may seem inconsistent with 
the results o f  earlier studies which showed that PKU pa- 

tients perform more stowly and/or less accurateIy than 
controls in a variety of information processing tasks [1, 3, 
5, 6, 7, 14, 28, 29], it will be argued that this is not neces- 
sarily true. First, most of  the studies that have found dif- 
ferences between PKU patients and controls included 
PKU patients that had been off the Phe-restricted diet for 
some time or had relatively poor dietary control [1, 3, 5, 6, 
14]. Secondly, a number of  studies have shown that task 
efficiencY depends critically on dietary control [6, 14, 29]. 
For instance, de Sonneville et at [29] demonstrated that 
differences in task performance between PKU patients 
and controls could be attributed solely to a group of pa- 
tients with Phe levels > 600 gmol/1 whereas the perfor- 
mance of patients with Phe-levels < 600 gmol/1 actually 
matched that of  the controls. Our sample of PKU patients 
had been continuously maintained on a well-controlled 
Phe-restricted diet, resulting in average Phe levels that 
were low compared to the levels generally mentioned in 
the literature [1, 3, 5, 6, 7, 14]. Although the number of 
patients in our sample with Phe levels > 600 gmol/1 was 
too small to permit a comparison between patients with 
"good" and patients with "poor" control (as was done by 
de Sonneville et al [29]), it seems reasonable to assume 
that the low Phe levels found in our patient group have in- 
deed contributed to the absence of group differences in 
the present study. These low Phe levels in combination 
with the small range of the Phe levels, may also have pre- 
vented strong correlations between biochemical data and 
performance measures. 

An issue that deserves attention is the fact that we have 
excluded PKU patients with an IQ < 70 from participation 
in this study. It could be argued that by excluding these 
patients we may have precluded the possibility of  finding 
any group differences: This argument does not seem plau- 
sible, however, since only 3 patients from an original sam- 
ple of  58 were excluded because of this criterion, Addi- 
tionally, in some of the studies that have found PKU pa- 
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tients and controls to perform more  slowly and/or less ac- 
curately than controls on speeded performance tasks, 
groups were actually matched for IQ [1, 6, 7], whereas we 
only limited the range o f  IQs for both groups. Further- 
more, average intelligence does not rule out specific cog- 
nitive deficits [31]. 

The present findings seem to support the recommenda-  
tions of  the Medical  Research Counci l  Working Party 
Phenylketonuria for stricter dietary control aiming at an 
upper limit o f  480 gmol/1 in school age children [15, 16]. 
First, P K U  patients who were treated under these recom- 
mended dietary conditions performed equally well as a 
matched control group on tasks measuring perceptual, 
central, and response-related aspects of  infol~nation pro- 
cessing. Secondly, al though groups were not matched ac- 
cording to IQ, they did not differ in Full Scale IQ. A find- 
ing which is consistent with that o f  Ris et al [22] who 
showed that the mean IQ scores of  adult patients who had 
continuously adhered to the stringent dietary restrictions 
were virtually indistinguishable f rom the scores of  their 
unaffected sibling. Thirdly, the significant correlation be- 
tween task performance on the Eriksen and Schultz task 
and Phe levels suggests that even within a sample o f  rela- 
tively well-controlled P K U  patients performance can be 
improved by stricter dietary control. Finally, P K U  patients 

in our sample received similar ratings as controls on task 
oriented behaviour. 

In line with Ris et al [22] it may  be argued that the 
usual projections o f  low average intellectual development  
and poor  performance on a variety of  speeded perfor- 
mance tasks for PKU patients who are treated early may  
underestimate their potential under conditions o f  more  op- 
timal dietary control. It is acknowledged,  however,  that 
the tasks used in this study do not provide an exhaustive 
measurement  o f  cognitive functioning, as they primarily 
assessed elementary mechanisms of  information process- 
ing. Therefore, we cannot comment  on the effectiveness 
o f  stricter dietary control in preventing deficits in higher- 
order cognitive processes. To obtain a more complete 
evaluation o f  the potential o f  P K U  patients under more 
optimal dietary conditions and considering the recent 
findings that young  PKU patients have specific deficits in 
the prefrontal lobe functions despite continuous treatment 
[8, 31 ], subsequent investigations will be aimed at study- 
ing higher-order cognitive processes in our sample of  
P K U  patients. 
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