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Abstract 

Parkinson's disease ( PO) has long been thought of as a debi l itat ing m otor 

d isease: only re lat ively recently has research focused on cognitive fun ct ion ing .  l t  

is now widely accepted that memory processes are among the pr imary cognit ive 

functions to deteriorate in PD. H owever, less is known about the role that task 

var iables (e.g . ,  d ifficu lty) and part icipant characteristics (e . g . ,  gender, d isease 

progression) play in  th is  re lationship .  In  addit ion ,  few studies in the P D  l iterat u re 

have looked at the important issues of statist ical power and the magn itude of 

memory deficits. The present invest igation addressed some of these concerns. 

The fi rst stage involved conduct ing a power analysis, based on 48 stud ies ,  

fo l lowed by a meta-analysis. The meta-analys is inc l uded 32 effect s izes from 

stud ies assessing recognit ion memory in PD .  This analys is paved the way for a 

large-scale study examin ing recogn ition memory in  4 1  nondemented P O  

part ic ipants compared t o  4 1  age- and education-matched healthy controls .  Both 

verbal and nonverbal recogn it ion tasks were specifica l ly designed for th is  

pu rpose, the latter employing two levels of d ifficu lty. I n  add it ion , prospective 

memory (remembering to remember) was examined with two event-based tasks 

because no study to date has l ooked at th is i ssue in PD. The resu lts of the power 

analysis indicated that past research has typica l ly had insufficient stat ist ical 

power to detect al l  but the largest memory deficits. I ntegrat ing the data from many 

stud ies, the meta-analys is suggested that nondemented, medicated P O  

part ic ipants may suffer from smal l  recognit ion deficits. Support was p rovided by 

the  subsequent pr imary study. In addit ion , it was found that the progression of 

memory impai rment operates in paral le l  with the progression of motor symptoms. 

Moreover, task demands interacted with d isease stage, such that nonverbal 

recogn ition deficits were only seen in early-stage PO part ic ipants when the task 

was made more d ifficu lt .  Conversely, advanced-stage part ic ipants produced 

d eficits i rrespective of the level of d ifficu lty. With respect to prospect ive memory, 

o n ly the advanced-stage part ic ipants showed clear evidence of memory 

i mpairment. The main outcome of th is research is that recognit ion memory 

i mpai rment does occu r  in PD.  However,  l ow levels of stat istical power i n  previous 

iii 
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research and moderat ing factors such as symptom severity and task difficu l ty 

have l i ke ly obscured true deficits. 
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Preface 

The work presented here evolved from a review of the l iteratu re on cogn it ive 

deficits in  Parkinson's d isease (PO) focus ing on memory deficits. The review 

i ndicated that it is widely recogn ised that people with PO often suffer from 

cogn it ive dysfunction includ ing memory deficits. However, the exact natu re of 

these deficits is st i l l  under debate. lt a lso became clear that there are 
• 

considerable inconsistencic:(s i n  the  research f indings coupled with l itt le 

con siderat ion for issues of statist ical power, effect size (ES) ,  and cum u lative 

research synthesis. In the PO l i terature, i t  is often reported that recal l  m emory is 

impaired ,  whereas recognit ion memory is relatively intact. H owever,  these reports 

are often based on stud ies with inadequate stat istical power. 

Stat i st ical power is important because stud ies with low stat ist ical power wi l l  have 

l it t le chance of detecting true defic its (effects) when us ing conventional stat ist ical 

s ign if icance test ing (Cohen , 1 988). Moreover, stat istical s ign if icance provides l itt le 

informat ion about the magn itude of any deficit . To interpret an i nd ividua l  study's 

resu lts ,  an alternat ive to stat ist ical s ign if icance testing is  the u se of point 

est imates of ES and confidence inte rvals (Schm idt , 1 992, 1 996), the approach 

adopted in th is thesis .  

To in te rpret the resu lts of m u lt ip le stud ies,  an alternat ive to the t radit ional 

nar rative review is the meta-analysi s. Meta-analysis is a perspective that uses 

object ive techn iques for research synthesis .  l t  is  genera l ly used to produce a 

q uant itative summary of a set of stud ies based on ES rather than sign ificance 

tests (Bangert-Orowns, 1 986; Cooper & Hedges, 1 994) . I n  s ituat ions where a f ield 

of research contains many incons istent resu lts , as judged by s ign ificance tests, 

m eta-ana lysis is  potent ia l ly m ost effective. I n  these circumstances, the statist ical 

techn iques developed by H unter and Schm idt ( 1 990) al low a m eta-analyst to 

decide whether the variance in the resu lts is due to sampl ing error or  possib le 

m oderat i ng  factors . Without quant if icat ion of the resu lts, it is d ifficu lt ,  if not 
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impossib le in m ost s it uat ions ,  for a n arrative review to ach ieve th is. Above a l l ,  

m eta-analysis mainta i ns  a l l  o f  the qual it ies of the t radit ional l iterary format, but  

a lso provides a process for j udging whether a set of studies produced consistent 

resu lts. 

XV 

The main purpose of the present research , then , was to exam ine memory deficits, 

more spec ifica l ly recogn it ion memory deficits, in PD .  A meta-analyt ical review and 

a power analys is paved the way for  a large-sca le  experimental invest igat ion of 

recogn it ion memory impairment in PD.  In addit ion ,  the study was designed to look 

at p rospect ive memory,  a topic that has not been exam ined in people with PD .  

Th is investigat ion a lso assessed a range of poss ib le m oderat ing factors that m ight 

interact with the d isease process itself to br ing about any observed memory 

def icits. 

l t  shou ld be noted that the meta-analytical data reported here are only a subset of 

what were orig ina l ly co l lected. The complete data set includes ESs calcu lated 

from over 1 00 stud ies that used reca l l  and/or recogn ition m emory tasks. However, 

to l im it the focus  of the present investigation , on ly  the recogn ition memory data 

were analysed and reported here. 

Th is d issertation is  u nconventional in  the sense that statist ical power and ES are 

used extensively in  the i nterpretat ion of both past and present research find ings ,  

rather than stat ist ical s ign i f icance. F u rther j ustif icat ion for th is  approach is  g iven 

both in chapter 2 and in chapter 4. I n  my opin ion ,  because the present work ( l i ke 

m ost current psychological research) is exploratory, noth ing is lost by taking th is  

approach . In fact , as demonstrated in  chapter 4 ,  interesting effects wou ld have 

been d iscarded had th is approach n ot been taken .  

F inal ly, a planned comparison approach with s imple effects tests was used to  

examine the infl uence o f  potential m oderat ing var iables at two different 

experimental sessions.  I n  retrospect, a m ult ivariate approach , such as m u lt ip le 

regression , cou ld have been taken instead. H owever ,  as d iscussed in  chapter 4, 
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the composit ion of the sample varied as a function of t ime .  Therefore, a 

m u lt ivar iate analysis wou ld  have been comp l icated by d ifferences between 

sess ions .  

Organisation of this Dissertation 

Th is  d issertat ion consists of fou r  chapters . Chapter 1 i ncl udes s ix major sect ions  

that provide a genera l  overview of PD  and the known cogn it ive deficits , 

recognition memory, prospective m emory, m emory systems ,  and concl udes with a 

summary and rat ionale for conduct ing a power analys is  and a meta-ana lysis on 

the PD  l iteratu re. 

Chapter 2 contains  the statist ical power analysis and the m eta-analysis. l t  has 

fou r  major  sect ions deta i l ing the issues and rat ionale, the m ethods used, the 

resu lts, and a d iscuss ion .  (Note that substant ive parts of the method, resu lts , and 

d iscussion have been accepted for  pub l ication .  A copy of  the a rt ic le ( in  press) is  

p rovided in  Append ix U. )  

Chapter 3 has fou r  m ajor sect ions detai l i ng  the experim ental rat ionale, the 

m ethods u sed, the resu lts, and a d iscussion of the resu lts. 

F ina l ly, chapter 4 p rovides a general discussion of the p resent research , i nc lud ing 

its l im itat ions and futu re d i rect ions ,  and a genera l  conc lus ion .  
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