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Abstract

The use of a mnemonic cueing system (NeuroPa@®d a paper and pencil checklist in the rehabilitation of

executive problems in a 50-year-old woman are described. Following a CVA 7 years earlier, the patient, despite
intact general intellectual and memory functioning, had specific executive impairments of attention, planning,
realizing intended actions, and also exhibited behavioral routines similar in form to obsessive—compulsive rituals. In
a series of ABAB single-case experimental designs, the efficacy of 2 external cueing systems in prompting
appropriately timed action is demonstrated. It is argued that the combination of external control and increased
sustained attention to action were critical to the success of NeuroPage with this patient. Furthermore it is
hypothesized that the checklist was effective in facilitating the patient’s ability to foresee and recognize the
consequences of her actions, which in turn had an impact on the probability of her changing those same actions.
(JINS 1998,4, 399-408.)

Keywords: NeuroPage, Dysexecutive syndrome, Frontal lobes, Attention, Rehabilitation, External aids, Single-case
experimental design

INTRODUCTION ment strategies for executive impairments have tended to
) o _ focus on compensatory strategies of some sort, be they “in-

In 1982 Craine wrote, “Recognizing and then attemptingternal” strategies such as the use of self-instructional train-
s_pecmc remedl_at_lon of frontal lobe dysfunction is of_ rt_ala- ing or “external” strategies such as in the use of notebooks,
tively recent origin, and has proved to be a rather difficultcheckiists, etc. For example, using a self-instructional tech-
and fru_stratlngtask (p. 239). Although this statement _prOb‘nique, Cicerone and Wood (1987) enabled a head-injured
vening years been a number of attempts at rehabilitating|so demonstrated some generalization to everyday life in
executive impairments of the sort that are typically assocCiterms of improved self-control. More recently Robertson
ated with frontal lobe damage. As with most other areas ot a|. (1995) demonstrated that sustained attention (associ-
cognitive function there remains little evidence that lost func-ed with right frontal lobe functioning) could be improved
tioning can be “restored,” though recent small trials of thepy the yse of a self-instructional alerting procedure, which
drug idazoxan (?ahak|an etal., 1994) are promising in thigiso had the effect of reducing the extent of unilateral spa-
respect and the “problem solving therapy” approach of voRjg| neglect in a series of 8 patients. Burke et al. (1991) de-
Cramon and colleagues (von Cramon et al., 1991; von Crascripe six case studies of patients having problems with
mon & Matthes-von Cramon, 1992) also seems to providg|anning, self-initiation, and self-regulation that were im-
some indication that executive skills can be retrained. HOWproved by the systematic use of external aids such as note-
ever, as is typical in cognitive rehabilitation generally, treat-pooks and checklists.

In the present study the focus was on the use of external
cueing—monitoring systems with a patient who had signif-

Repl’lnt requeStS to: J.J. EVanS, Clinical DireCtOr, Oliver Zanng” Cen- Icant Impalrment In her ablllty to Carry out tasks She In_
tre for Neuropsychological Rehabilitation, Lifespan NHS Trust, Princess dedtod he cl icd LT . ith
of Wales Hospital, Lynn Road, Ely CB6 1DN, U.K. Email:jonathan.evans@ten ed to do. O_ne Of_t eclassic gscrlptlons of patients wit
mrc-apu.cam.ac.uk frontal lobe lesions is that of Luria (1973), who character-
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ized such patients as having an impairment in their abilityactive, timed reminders, and therefore rely on the patients
to translate verbal intention into action, noting that, “In theseremembering to look in their diaries and looking often
patients the verbal command remained in their memory, buénough so as not to miss things that must be carried out at
it no longer controlled the initiated action and lost its reg-particular times. Electronic diaries—organizers are avail-
ulating influence” (1973, p. 200). More recently Duncan able providing timed remindexsa alarms, but these are fre-
(1986) using a similar framework to Luria characterized thequently too complex for memory-impaired patients to learn
impairments after frontal lobe damage as reflecting “a dehow to use.
fectin goal based search, a failure to constrain the choice of NeuroPage therefore offers a combination of sophisti-
action by its intended results” (p. 285). Baddeley and Wil-cated technology and ease of use as far as the patient is con-
son (1988) drew on the work of Rylander (1939) in characcerned. We hypothesized that NeuroPage would also be
terizing the impairments shown by patients following frontal useful for patients with the sort of executive impairments
lobe lesions in terms of a “dysexecutive syndrome,” whichof action associated with frontal lobe lesions discussed above,
includes impairments in attention (being easily distract-and in this paper describe its use with 1 such patient. A sys-
ible), having difficulties grasping the whole of a compli- tem such as Neuropage which is limited to providing spe-
cated state of affairs, being able to work along routine lineifically timed reminders, is not always appropriate, however,
but having difficulties in new situations. Baddeley (1986) and in this paper we also describe the use of also a more
has conceptualized the dysexecutive syndrome as arisirfgasic paper-and-pencil checklist system.
from a deficit of the central executive component of work-
ing memory, which he has also equated with the SuperCASE HISTORY
visory Attentional System in Norman and Shallice’s model
of frontal lobe functioning (see Shallice, 1988).

These models or conceptualizations of frontal lobe func

R.P. was 50 years old when she was referred to us as part of
alarger study being carried out to evaluate the NeuroPage sys-
tion (and dysfunction) all differ somewhat, and probablytim' _Sh(T had prew;m;é;{;;een z Ia:bora_tory tehchn|0|ar|1 f((j)rha
none can effectively captuadl aspects of frontal lobe dys- chemicalcompany. In cerebralangiograpny reveale the
Jresence of three aneurysms. Two of these, an anterior com-

function. One area of functioning that each of the model o ) X
would predict there to be problems with is prospective reMunicating artery aneurysm and another atthe junction ofthe

membering or realizing delayed intentions. As the Luria ar1def’[internal carotid and the anterior choroidal artery, were sur-
Duncan models predict, such patients may intend to act, bLgicaIIy clipped and a third, on the right middle cergbral ar-
the intention is simply not translated into action. With sim- tery, was npttreated. Although she did well for the f_|rst 18hr
ilar functional consequences, the Baddeley and Shallice mo(P_ostoperatNely shethen deteriorated and CT scanning showed

els predict that patients may start to do something, but bgvidence of ischemic damage to the anterior and medial part

distracted before completing the task, they may do the tas?gfth_e rllghtf_rontal I(()jbefexttra]ndmg Sque.”?r”y.to the ”r?htpaéa'l
impulsively at an inappropriate time or in novel situations S9!ttal region, and a further area of infarction in the media

thev mav fail to plan ahead to establish approoriate intenPa't of the left frontal lobe. She was discharged from hospi—
tionys to th P pprop talatthe end of 1988. Her husband reported that her main prob-
When it comes to rehabilitation of frontal lobe executive lems were that even though she could accurately say what she

problems, on the basis of the models described above, ﬁad to do, she needed to be prompted to do many things (e.g.,

might be argued that an intervention ideally needs to proIake medication, go to her voluntary job), she was distract-

vide some form of external prompt to action. It needs toible (wentto do onetask, butwas distracted by something else

reduce the likelihood of distraction prior to task comple- along the way), and was disorganized and did not plan ahead

tion, to prevent impulsive task completion at inapproprirclte(for example, she had difficulties planning and organizing

times and to prompt planning at appropriate times. A Sys_cooking family meals). An additional problem was that she

tem whose efficacy we have recently been involved in evaI—Spelm an excessive gmount of tir_ne in the bath (approximgte-
uating seems to be able to provide at least some of theég 13 hr) every morning, preventing her from taking partin

components (see Wilson et al., 1997). The system is Ca”eather activities. She also showed some obsessive—compulsive-
NeuroPag® and is a mnemonic cueing system, develope ype behavior such as counting (cars parked in the street near

recently by Hersh and Treadgold Inc., San Jose, Californi er house, cars passing on the road), though this behavior

(see Hersh & Treadgold, 1994). The system utilizes radi id not appear to have the same emotional quality as a true
paging technology and involves the patient wearing an orobsessive—compulsive disorder, since being prevented from

dinary alphanumeric pager. Reminders of things to do ar(gounting(bydistractionforexample)did notseemto have any

entered on to a central computer using the NeuroPage softignificant emotional consequences for her—as she simply
ware that automatically sends out the messaga modem started counting again. These problems had persisted for 7

to a paging company which then sends out the message ygars and her husband had given up his job to care for her.
the patient’s pager. The patient group for whom this system . L

is primarily used are people with memory impairment. SuchNeuropsychological Functioning

patients frequently rely on diaries or notebooks as memorfNeuropsychological test data are provided in Table 1. R.P.
aids, but these have the disadvantage of not providing prdias a WAIS-R full scale 1Q that was identical to her pre-

https://doi.org/10.1017/51355617798003993 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617798003993

Rehabilitation of executive impairments 401

Table 1. R.P.’s Neuropsychological data

Test Score
WAIS-R

Full Scale IQ 98

Verbal 1Q 94

Performance 1Q 107
National Adult Reading Test (NART)

Total errors 2650

Estimated premorbid 1Q 98
Spot the Word (scaled score) 7
Semantic Processing Test (scaled score) 8
Graded Naming Test ¥80 (between 10th and 25th percentile)
Rivermead Behavioural Memory Test

Standardized Profile score (out of 24) 22 (contvbl= 22.19;SD 1.94)
Doors and People Test (scaled scores)

People (verbal recall) 7

Doors (visual recognition) 11

Shapes (visual recall) 16

Names (verbal recognition) 12
Modified Wisconsin Card Sorting Test (Nelson, 1976)

Categories 5 (Nelson contrdld = 5.0)

Total errors 17 (Nelson controM = 9.2,SD 8.5)
Perseverative errors 2 (Nelson contrdls= 5.2,SD 3.9)
Verbal Fluency

Letters (FAS 60s) 1lifhpaired predicted score, based on NART

score= 38, discrepancy = <.05)

Animals (60s) 12ifpaired
Trail Making Test

Trails A 58s (~25th percentile)

Trails B 132s (~25th percentile)
Behavioural Assessment of the Dysexecutive Syndrome

Total Profile score 124

Age-Corrected Standardized scok € 100,SD = 15) 73
Test of Everyday Attention (scaled scores)

Map search 1 11

Map search 2 12

Elevator counting Normal

Elevator counting with distraction 6

Visual elevator 5

Telephone Search 6

Telephone Search dual task 7

Lottery 4

morbid IQ predicted on the basis of the National Adult verbal fluency score based on her NART error score of 26
Reading Test score (Nelson & Willison, 1991). On the Riv-was 38. A discrepancy between predicted and obtained
ermead Behavioural Memory Test (Wilson et al., 1985) shescores on the verbal fluency task of more than 15 items is
scored in the normal range and her overall score on thsignificant at the 5% level. Her performance on animal flu-
Doors and People test battery (Baddeley et al., 1994) wasncy is also impaired (see Lezak, 1995). On the Behav-
above average, though her score on the verbal recall suleural Assessment of the Dysexecutive Syndrome (Wilson
test was a little weak, though still in the normal range. Sheet al., 1996) her score reflects her difficulty with planning
was a little weak, but not impaired on the Modified Wis- and strategy application, and her scores on the Test of Ev-
consin Card Sorting Test (Nelson, 1974), a little slow oneryday Attention (Robertson et al., 1994) reflect the pres-
Trails A and B (Heaton et al., 1991), but was severely im-ence of attentional impairment, particularly affecting
paired on verbal fluency, producing a total of only 11 wordssustained attention (Lottery task). In summary, R.P.’s gen-
for the lettersF, A, & S (60s each letter). On the basis of eral level of intellectual and memory functioning is nor-
Crawford et al.'s (1992) regression equation, her predicteanal on neuropsychological testing, but she appears to have

https://doi.org/10.1017/51355617798003993 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617798003993

402 J.J. Evans et al.

selective impairments of executive and attentional func-of the meal at the same time or combining foods that did
tioning consistent with frontal lobe damage. not go well together or consuming food that was meant for
Relating her problems to the models of frontal lobe dys-dinner, for example, consuming all but a handful of straw-
function described earlier, R.P. appears to be a striking experries intended for desert.
ample of the sort of patient described by Luria in that she The problems identified above, characterized as situa-
fails to act, despite memory of the intention to act. How-tions in which R.P. failed to carry out appropriately timed
ever, this explanation does not seem to be sufficient to capactions, were treated with the NeuroPage, as described later.
ture all of the problems she experiences. For exampleThe other main problem identified by both R.P. and her hus-
sometimes she does act, but may be distracted prior to tasland was the length of time she spent in the bath in the morn-
completion or she may act impulsively, failing to plan ap-ings. This was frequently up to 80 or 90 min, which, added
propriately. With regard to the latter set of problems the charto the fact that she also took a long time with other aspects
acterizations of frontal dysfunction provide by Baddeley of the morning routine, meant that getting ready to go out
(1986) and Shallice (1988) capture better the nature of thessould take up to 4 or 5 hr. This was preventing her from
latter problems. doing other things such as attending a day center for people
with brain injury, despite her expressed desire to attend. It
also meant that if there was something specific they needed
to do outside of the house in a morning then her husband
would have to get up extremely early in order to start the
We used a modified version of the Sunderland et al. (1983process of getting R.P. ready.
memory questionnaire, in combination with discussion with  The bathing problem was treated by the use of a checklist
both R.P. and her husband to identify a number of tasks sh@nd in the following sections we describe the treatment meth-

clearly failed regularly to do at the right time without prompt- 0dS. experimental design and results, first for the Neu-
ing from her husband. From the list of actions generatedoPage study and then for the checklist intervention for the

from this process we selected a subset of tasks occurringathing problem.
relatively frequently that would also be possible to monitor

throughout the course of the study. These included thereatment Methods and Experimental
following: Design: NeuroPage

Identification of Target Behaviors
for Intervention

1. Taking medication (at 9:00.m. and 6:00p.M.). AnABAB single-case experimental design was used to eval-
_ ) uate the impact of NeuroPage on the target actions identified
2. Watering plants: R.P. likes to have house plants, but freigqq \vjison, 1987 for a discussion of the use of single-case
quently forgot to water them during the hot summer in oy o imental designs in neuropsychological rehabilitation).
which the study was carried out. On some occasions shg,cp target action was monitored during a 3-week baseline
remembered, butat mconvenle.nt times, ?’UCh aswhen h?ﬁl) phase; R.P. recorded the time she took her medication as
husband was about to serve d|_nngr, which ca}used prOt%'oon as she had taken it (atime limit was set so that if she had
Iems: espe'C|aIIy as R.P. would insist on carrying OUt, thqﬁot taken the medication within about 90 min of the allotted
task |nvol\_/|ng moving all the plants to the kitchen sink time, her husband reminded her) and the time in terms of min-
and standing them in water. utes deviation from the allotted time was calculated. For the
3. Washing underwear: R.P. has prosthetic underwear asaiher target actions (watering plants, washing underwear) a
consequence of an earlier mastectomy. As she has onlysimple record of whether or not she carried out the action at
small number of this particular piece of underwear, sheghe time set was kept by her husband.
needs to wash them regularly so that she always has clean After the baseline phase was completed, the intervention
underwear. She would occasionally forget to do this,(B*) phase began and the pager was introduced to R.P. Re-
which caused her great distress. minders for the target actions were entered on to the central
computer located in our department. We were careful to dis-
Data relating to the frequency of problems with each ofcuss with R.P. each of the target tasks to be certain that she
the above tasks will be presented in relation to the Neuagreed to all of them being included, since it is our experi-
roPage intervention below. Two other tasks that were monence that when the action is more for the benefit of a spouse—
itored were R.P.’s attendance at a voluntary job, and planningarer and the patient is indifferent about its inclusion then
the evening meal. R.P. helped at a baby clinic weekly othe reminder is often ineffectual. As well as the specific tar-
biweekly, helping to weigh babies and doing other routinegets identified for the purpose of the evaluation study, other
tasks. However she would occasionally forget to go, whichyeminders were also entered for less frequently occurring
like her other failures of this sort, caused her much distresghings such as appointments, social events, etc. R.P. kept
Each afternoon, R.P.’s husband went to pick up their daughthe pager for a period of 3 months and monitoring of the
ter from school. While he was away, R.P. would often starttarget actions continued throughout this period.
to get the evening meal ready, but would frequently do this After 3 months the pager was withdrawn as part of a re-
in a poorly planned and disorganized way, starting all partsurn to baselineA?) phase lasting 3 weeks, after which the
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pager was reintroducedt). Monitoring of performance Table 2. Mean deviation (in minutes, ignoring sign) from target

on each of the targeted actions continued throughout all foutime for taking medication for 9:08.m. and 6:00p.m.
of the study phases. medication during each of the experimental phases

Phase

Results: NeuroPage A B* A? B2

Returnto  Return to
Target time  Baseline  NeuroPage baseline NeuroPage

Figure 1 shows the time deviation (in minutes) from the
intended time for taking the 9:00.m. and 6:00p.M. med-
ication during the four phases of the study. Table 2 sum9:00a.m. 41.09 3.52 21.75 0.75
marizes the results, showing mean deviation in minute$:00r.m. 42.14 3.33 28.76 0.00
(ignoring the direction of deviation) for each of the four
phases of the experiment, for each of the two target times.

Figure 2 shows success or failure for the other target ac-

tions (washing of underwear and watering the plants) over

each of the four phases of the study. It has been argueplager had a marked effect on the probability of R.P. carry-
(see Morley, 1989) that if the results of an intervention areing out her intended actions at the appropriate time. One
likely to be of any clinical significance then the effect of aspect of the data that does however warrant some statis-
that intervention should be clear from a graphic presentatical analysis is the apparent reduction in mean time devi-
tion of the data, without the need for statistical analysis. Itation (from target time for medication) from the first

is clear from the data shown in the figures here that thébaselineA® phase to the second return to baseiiehase,

A B’ A B

150 9

9 am.

200

150

Time deviation (minutes)

100

. | | ‘ |
E A Ill . l A l E
: ¥

-50 -mmmmmmmmmannmmmmmm
Days (1check mark = 1day)

6 p.m.

Fig. 1. Graph showing the deviation (in minutes) from the target time for taking medication, at 9108nd 6:00p.m.

over the period of the four study phasés: (baseling; B* (NeuroPage introduced AZ (return to baseling B? (re-
introduction of NeuroPage Note that the absence of a line deviating from 0 min means that the medication was taken
on time.
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Fig. 2. Graph showing the success or failure of performing the two targeted actions; watering plants and washing
underwear over the period of the four study phaségbaseling; B* (NeuroPage introducex A? (return to baseling
B? (reintroduction of NeuroPage

as illustrated in Table 2. A lag 1 autocorrelation analysisTreatment Method, Experimental Design,
on data from each of th& phases indicated that there was and Results: Bathing
no significant serial dependency in the data in any of the
phases (9:00.M. A phaser = .290,p = .194; 9:00A.M. In relation to R.P.’s problem of staying in the bath for an
A? phase = .272,p = .280; 6:00p.m. A’ phase = —.151,  excessively long period of time it became clear, following
p = .508; 6:00p.m. A% phaser = —.121,p = .615), discussion with R.P. and her husband, that a significant part
which meant that conventionaltests could be applied to of the problem was an obsessive—compulsive-like ritual of
the data (Herson & Barlow, 1976). A comparison of the having to wash each of 31 different body zones for a par-
9:00 .M. A phases A* and A?) failed to reach statistical ticular length of time. Initial monitoring of the time spent in
significance {[40] = 1.901, p= .06) and there was also the bath showed that this was almost always about 1 hr,
no difference between the 6:004. A phasest{42] = 0.831, 20 min, this time primarily determined by the fact that after
p = .41). this length of time R.P.’s husband would go to the bathroom
R.P. also used the pager to remind her to attend her volnd tell his wife to get out of the bath. R.P. said that she
untary job and to instruct her to plan what needed to be prewanted to cut the time she spent in the bath down dramat-
pared for the evening meal when her husband was outally (her own target was 30 min), but despite this motiva-
collecting their daughter from school. Reports from R.P.’stion she consistently failed to reduce the time. Although it
husband indicated that the pager was effective in both ofvas not appropriate to observe R.P.’s bathing routine (a pro-
these tasks. In particular, while she had the pager there weredure that might well have changed it anyway), through
no occasions when she started preparing the evening mediscussions with her it seemed likely that there were a num-
without having planned what to do first. ber of factors causing her to take so much time over bath-
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ing. In particular it seemed that she would often lose tracloverall time it was taking and its adverse consequences
of where she was in her sequence of 31 body zones an@uch as not being able to take part in other activities). It
therefore go back and wash areas she had already washewhs therefore decided to ask R.P. to use her checklist, but
Following an initial period of simply monitoring the time also to record the time taken at the end of each bath (Phase
spent in the bath (monitoring carried out by R.P.’s hus-C). As Figure 3 shows, the intervention had a considerable
band) a checklist of body areas was introduced for R.P. tampact on her times, which fairly rapidly reduced to around
use while bathing. R.P. was asked to use a pen to tick o0 min. After 3 months the checklist was removed to see
each body area once it had been washed and move onibthe improved times would continue (Pha#g. How-
the next. It was hypothesized that this would prevent heever, over the period of the next month the times gradually
from losing track of where she was up to in a sequence. lincreased again to their baseline levels. With the reintro-
was also suggested to R.P. that the number of body areakiction of the checklist (Phasg) the times once again
be cut down from 31 to 9 (actually eight body areas andreturned to a satisfactory level of around 40 min.
her glasses, which she always washed at the end of the
sequence), on the assumption that this would also reduce. .
the time taken. Figure 3 shows the record of time spent iﬁslscuss'on
the bath, the experimental design being an ABCAC de+or 7 years post-CVA, R.P. has had problems with the ap-
sign. During the baseline monitoring (Pha®ethe time of  propriately timed initiation of intended actions. Despite rel-
80 min was determined by the fact that after this length ofatively preserved memory functioning, she frequently failed
time R.P.’s husband would go to the bathroom and tell R.Pto carry out her intentions, set off to do one task, but be-
to get out of the bath. It can be seen that the initial intro-came distracted before or during the task, or failed to plan
duction of the checklist (Pha®) had little impact on R.P.’'s  before carrying out tasks and consequently made errors. The
times. At that stage, the time was still being recorded byspecific problem of spending too much time in the bath in
her husband. Given R.P.’s impairments in planning and forethe mornings seemed to be caused primarily by engaging in
sight we hypothesized that she was perhaps having diffia stereotyped sequence of washing, with the additional prob-
culty relating her performance of the bathing routine to thelem of often forgetting where she was in the sequence and

Al B C A C

Minutes in bath

Days (1check mark = 1 day)

Fig. 3. Graph showing time spent in the bath over the five phases of the siuhaseling; B (checklist introduceyl
C (checklist plus R.P. puts time spent in bath in checkls{return to baseling C (return to checklist plus putting time
on checklist
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then going back to the beginning of the sequence once agaifrontal sustained attention system (having a modulating ef-
Both interventions described here, the NeuroPage and thfect on the posterior spatial orientation system). For R.P.
bathing checklist, had a dramatic effect on R.P.’s function-there is radiological evidence of a right frontal lobe lesion
ing. The fact that she could get out of the bath in a reasonand also neuropsychological evidence of a deficit in sus-
able time meant that she could attend the day center that shained attention. We hypothesize that in the present case of
had previously been unable to get to on time. The fact thaR.P., the bleeping of the pager actually brought about an
she could manage her own medication, deal with her plantspcrease in attentional arousal, thus enabling the initiation
wash her underwear and go to her voluntary job, all withoutof action to take place. The increased arousal also improved
the need to be prompted by her husband, gave her more ifR.P.’s ability to sustain her attention over the time period
dependence and at the same time relieved some of the pragquired to carry out an action.
sure on him. Her husband frequently comments now that he If the only critical aspect of the functioning of the pager
feels considerably less burdened with the responsibility ofvas the bleeping, then it should have been possible to use a
always having to prompt R.P. to do things. Being able tomore simple alarm (such as a watch alarm) to alert R.P.,
return home after picking up their daughter from school andsince her memory for the intended actions was good. This
not find the kitchen in some chaos (since R.P. had a Neuwould have provided a critical test of the “Lurian” expla-
roPage message telling hergtanthe meal) was a consid- nation of her deficits in that if a simple alarm had a positive
erable relief to R.P.’s husband. effect on her ability to control her actions then there might
A question raised by this study is why the NeuroPage wae less evidence for an explanation based on the impor-
so effective when R.P.’s own self-generated intentions aptance of verbal control of action. However, R.P. was reluc-
parently failed to prompt the initiation of action at appro- tant to do this since she felt strongly that, although when
priate times. A further question is whether the results of thighe pager goes off she usually knows what the message will
intervention provide evidence as to which of the theoreticakay, actually having the text of the message presented was
models of frontal dysfunction described earlier might bestalso important in enabling her to carry out the action. It
account for R.P.’s problems. The description of her prob-seemed that the fact that the instruction to act came from an
lems in combination with the neuropsychological analysisexternal source was important (though ultimately of course
suggested that different aspects of her problems could ball the instructions included on the NeuroPage were gener-
best explained by different models of frontal dysfunctionated by R.P. herself). This then provides support for the no-
and no single model seemed to account for all of the pretion that the critical problem can be thought of in terms of a
senting complaints. Nevertheless, it is appropriate to askuria—Duncan explanation relating to the verbal control of
whether her response to the two interventions offers furtheaction. Another possibility of course is that each of the var-
insight into the nature of the underlying cognitive deficit ious models is useful in capturing different aspects of R.P.’s
(or deficits). problems and that the Neuropage, with its combination of
R.P. noted that at times she “intends” to do somethingexternal verbal control and arousing bleeping actually acts
but simply does not initiate the action and it was discussen the different areas of deficit simultaneously.
earlier how this fits with a Luria—Duncan account of frontal ~ With regard to the bathing problem, R.P.’s behavior had
dysfunction that emphasizes the verbal regulation of actionmany of the characteristics of an obsessive—compulsive rit-
However, another hypothesis for this deficit is in terms ofual. Recent theoretical accounts of obsessive—compulsive
an attentional-arousal problem, which might suggest thatlisorder (OCD) have argued that there may be an underly-
her level of arousal is not sufficient to initiate action, but ing neuropsychological impairment presentin OCD, and in
the bleeping of the pager increases her arousal level ovgrarticular an impairment in memory for performed actions
some threshold thus enabling her to initiate an action ang@see Tallis, 1997). Because people with OCD may fail to
also to sustain her attention to that action once initiated. Asemember accurately whether an action has actually been
noted earlier, one of the problems she had reported prevperformed, they feel a lack of confidence in whether the
ously was that she would go to do one task, but get disaction has indeed been performed and therefore experience
tracted along the way by something else. To our knowledgéhe need to check and recheck. Could this hypothesis ac-
this never happened with the pager. Robertson et al. (199%punt for R.P.’s behavior? One of the ways in which R.P.’s
demonstrated that it was possible to improve sustained abehavior seems to differ from that of someone with OCD is
tention in a series of patients by the use of an alerting prothat a failure to complete the ritual does not provoke an anx-
cedure that initially involved the tester banging a desk andety response. It was noted earlier that R.P. also has count-
saying loudly “attend” at random intervals; over the courseing rituals, such as counting cars parked in the street or cars
of the intervention training period the patients learned firstthat pass by when R.P. and her husband are out. Once again
to say aloud to themselves “attend” and then to say it cohowever, both she and her husband reported that there was
vertly to themselves. Teaching patients this technique broughto anxiety response if she was prevented from counting, for
about improvements in sustained attention, and also imexample if she is distracted by engaging in conversation.
proved performance on tests of unilateral neglect. RobertShe simply started counting again later. It seems therefore
son et al. argued that the arousal technique worked bthat her behavior is more like an habitual or stereotypical
enhancing the performance of a noradrenaline-based riglitehavioral routine triggered in particular situations. De-
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spite the lack of anxiety associated with the rituals, it couldparticular the NeuroPage system may have a role not sim-
still be the case that an OCD-type impairmentin R.P.’s memply as a mnemonic reminder, but as an alerting device that
ory for actions is what causes her problems in the bath. Howmay improve both initiation and sustained attention, and thus
ever, another possible explanation is that the impairment ienable successful task completion in people who would
the ability to sustain concentration means that she becomagherwise be likely to be distracted before carrying out an
distracted, loses track of where she is, and so starts the seiended task.
guence over again. Her poor planning—problem-solving skills
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