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一 Prospective memory (PM), defined as the 

memory for undertaking activities in the future, is a 

relatively new construct. To date, only a few studies have 

reported impaired PM in schizophrenia. However, there is a 

dearth of studies on PM in bipolar disorder (BAD), and the 

functional implications of PM impairment have yet to be 

investigated in these patient groups. 

Aims 一 This study applied the Chinese version of the 

Cambridge Prospective Memory Test (C-CAMPROMPT), a 

standardized psychometric test, to compare PM 

performance and its associated factors in schizophrenia and 

BAD patients and normal controls. In addition, the study 

explored the functional significance of PM in these two 

cohorts of patients. 

Hethod 一 The sample for comparison of PM performance 

and its associated factors comprised 44 clinically stable 



schizophrenia and BAD patients each and 44 normal 

controls. To determine the functional significance of PM in 

patients, the BAD group was extended to 76 to increase the 

statistical power of the study. All subjects' 

socio-demographic characteristics, PM, retrospective 

memory (RM), and Intelligence quotient (IQ) were 

measured, and the patients' clinical condition and level of 

community living skills (CLS) were also rated with 

standardized assessment instruments. Statistical analyses 

included analysis of variance (ANOVA), analysis of 

covariance (AIMCOVA), correlational analyses, and multiple 

linear regression analyses. 

Results - Both patient groups performed significantly 

worse than the normal controls on the C-CAMPROMPT. The 

schizophrenia patients performed significantly worse than 

the BAD patients in the event-based subscale of the 

C-CAMPROMPT. PM impairment was associated with IQ, RM, 

and education in schizophrenia arid with depressive 

symptoms, RM, and age in BAD, CLS predicted PM 
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performance in both patient groups after controlling for the 

potentially confounding effects of sex, age, education, RM, 

IQ, and psychiatric symptoms. 

ConcBusion — This study was the first to administer the 

C-CAMPROMPT, a standardized psychometric test, to assess 

PM in schizophrenia and BAD. Its results confirm the 

presence of PM impairment in both major psychoses. The 

functional impact of PM has important clinical implications 

for psychiatric practice. 

Keywords: Schizophrenia; Bipolar disorder; Prospective 

memory; Retrospective memory. 
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硏究背景：前瞻性記憶(PM)定義爲執行未來活動的一種內存， 

它是一個相對較新的槪念。迄今爲止，只有少量的硏究報告指出精神 

分裂症病患存在前瞻性記憶、的受損。然而，對躁狂抑鬱症的相關硏究 

卻非常貧乏。另外’前瞻性記憶、如何影響這些患者群體的社區生活技 

能的證據也欠奉。 

硏究目的：劍橋前瞻性記億測驗中文版(C- CAMPROMPT)是一 

個標準化的心理測驗。本硏究應用C-CAMPROMPT到精神分裂症 

患者，躁狂抑鬱症患者和正常對照組以比較他們的前瞻性記憶表現， 

並找出與前瞻性記憶相關的臨床因素。此外本硏究更探討前瞻1生記1 意 

如何影響患者群的社區生活技能。 

硏究方法：對於比較前瞻性記憶的表現及相關因素的硏究樣本包 

括臨床穩定的精神分裂症患者和躁狂抑鬱症患者各44位，另外加上 

44位正常對照組。在探討前瞻性記彳意如何影響患者群的社區生活技 

能時，躁狂抑鬱症患者擴展至76人以增加此硏究的統計力量。程序 

包括紀錄硏究對象的個人資料並測試他們的前瞻性記憶(PM)，回 

顧性記憶（RM)及智茼（IQ)。除以上的測試外，更以標準化的 

評估工具來評定病患的病情及社區生活技能。統計方—括方差分 



析，協方差分析，相關分析和多元線性回歸分析。 

硏究結果：兩個病人組的C - CAMPROMPT表現都顯著差於正常 

對照組。精神分裂症患者在C- CAMPROMPT中的基於事件的前瞻 

性記慮(Event-based PM)表現差於躁狂抑鬱症患者。精神分裂症患 

者的PM與IQ，RM和教育(Education)有關聯，而躁狂抑鬱症患 

者的PM與抑鬱水平(Depressive symptoms)，IQ和RM有關聯。 

在控制了潛在的影響因素如性別，年齢’教育水平’智商和精神症狀 

後，前瞻性記憶能預測精神分裂症和躁狂抑鬱症患者的社區生活技 

能。 

硏究結論：本硏究是首個硏究應用C — CAMPROMPT (一個標準 

化的心理測驗）以評估精神分裂症和躁狂抑鬱症患者前瞻性記憶，並 

確認了這些患者的前瞻性記憶的確受損。前瞻性記憶對精神病患的社 

區生活技巧的影響，更應趕緊探索對前瞻性記憶的臨床治療。 

關鍵字：精神分裂症；躁狂抑鬱症；前瞻性記憶;回顧性記憶 
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Prospective memory (PM), that is, the memory involved in 

remembering to undertake activities in the future (Einstein 

& McDaniel, 1990), is a relatively new construct. Compared 

to retrospective memory (RM) - remembering things in the 

past 一 studies paid little attention to PM until the 1980s 

(Harris & Morris, 1984a). The body of research on PM has 

expanded over the past decade (Kvavilashvili 81 Ellis, 1996; 

McDaniel, 2007). 

PM clearly has major implications for daily life. A 

common assumption is that many life events are related to 

and depend on PM (Ceci & Bronfenbrenner, 1985; Dobbs & 

Rule, 1987; Meacham & Leiman, 1982). Relevant examples 

include remembering to attend appointments, cash checks, 

turn off electrical appliances or the gas, etc. Sixty-two 



percent of participants in memory training classes in a 

mid-sized German town over a two-year period complained 

of PM problems relating to their daily life (Kliegel & Martin, 

2003). In short, PM appears very relevant to the daily living 

environment 

PM seems to be even more important for individuals with 

a variety of neuropsychiatric disorders (Kliegel et al_, 

2008c). Individuals with diminished PM ability may suffer 

embarrassment or frustration on a daily basis, and those 

with neuropsychiatric conditions associated with PM 

impairment can face insurmountable difficulties in everyday 

life. It is quite obvious that research into PM in various 

neuropsychiatric disorders will have important clinical and 

rehabilitation implications. 

Schizophrenia and bipolar affective disorder (BAD) are 

two neuropsychiatric conditions that commonly involve 

cognitive impairment (Mayberg et al., 2002; Tamminga et 

al., 2002), and PM Impairment has also been postulated to 

exist in those so affected (Shum et al., 2001). 
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In sum, PM is a relatively new construct, and the related 

research is gradually growing. Given that our understanding 

of the cognitive aspects of schizophrenia and BAD remains 

limited, an investigation of PM in these disorders is clearly 

warranted. The next chapter provides a detailed overview of 

the research data available to date to frame the current 

investigation. 
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In this chapter, the PM concept and empirical studies of 

schizophrenia and BAD are reviewed. In addition, the 

functional significance of PM, with particular reference to 

both patient groups, is outlined. Finally, a review of PM 

assessments is given. 

PM is defined as memory for activities to be performed in 

the future (Einstein & McDaniel, 1990; Einstein et al., 1995). 

Examples related to clinical situations include remembering 

to take medication in a timely fashion or to attend a medical 

follow-up appointment. 



PM usually requires the formation and later realization of 

intentions that must be delayed for minutes, hours, or days 

(Brandimonte et al., 1996). To give a more detailed account, 

PM can be divided into phases: the encoding of an intention, 

retention of this information, retrieval of the intention, 

execution of the intention, and evaluation of the outcome 

(Einstein & McDaniel, 1996; Ellis & Freeman, 2008). In the 

comprising three components, namely, the WHEN (retrieval 

criterion), the WHAT (action to be performed), and the THAT 

(intent or decision to act). The retention phase constitutes 

a period of delay during which the person is usually engaged 

in an ongoing activity unrelated to the intention. This phase 

can vary from minutes to weeks, during which the intention 

representation must be retained until an opportunity or the 

need to act on the intention occurs. In the retrieval phase, 

the person recognizes that the situation and timing to carry 

out the intended action are appropriate. In the execution 

phase, a person registers an intention 

phase, the person carries out the intended action. Finally, in 



the phase, the person identifies that the 

intended action was successfully implemented or needs to 

be re-planned. The five phases of PM are summarized in 

Figure 1. 

Figure 1. Five phases of prospective memory 

. . . : . : : : 麵 腳 謹 , . 

德H蘇節'時过：决k(舞》,絲勃顿两淨敝 

Encoding Retention Retrieval Execution Evaluation 

© Intention © Delay of @ Recognition © Execution of ® Successful 

forming: intention of the intended action or 

> What to do opportunity/ action re-planning of 

> When to do it need to act the action 

> That 

(decision to 

do) 
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2.2. Prospective memory and retrospective 

Retrospective memory (RM) is the memory of people, words, 

and events encountered, experienced, or told/mentioned in 

the past (Baddeley et al" 2009). Various traditional forms of 

memory such as short-term and long-term memory (Squire 

et al., 1993) and declarative and non-declarative memory 

(Stern & Sackeim, 2002) are subsumed under the broad 

concept of RM. 

However, the distinction between PM and RM is not 

clear-cut. As can be seen in Figure 1, PM involves an RM 

component in the encoding arid retention phases. 

Searleman and Herrmann (1994) contrasted these two 

concepts of memory as follows: (i) RM is related to past 

information, whereas PM is concerned with future tasks; (ii) 

RM is about what is remembered, whereas PM is concerned 

with when (or if) something is to be done; and (iii) 

individuals are usually asked to recollect something in RM 

tasks, but PM requires them to determine the right time to 



9Ct. 

Two subtypes of PM, namely time-based PM (TBPM) and 

event-based PM (EBPM), have been described (Einstein & 

McDaniel, 1990; Guynn, 2008; Marsh & Hicks, 1998). TBPM 

is defined as remembering to perform an action at a specific 

time in the future, e.g., attending an appointment, whereas 

EBPM refers to remembering to perform an action when an 

external cue appears, e.g., passing on a message when a 

particular person appears. 

Kvavilashvili and Ellis (1996) proposed a third type of PM 

task, namely, activity-based PM, which involves the 

retrieval of an intended action based on the appearance of 

an external cue at the end of an activity. Examples include 

switching off the oven after cooking or turning off the light 

when leaving a room. Nevertheless, activity-based PM is 

considered to be similar to EBPM (Smith, 2008). 
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A number of attempts have been made to explain the 

mechanisms of PM or, more precisely, how PM retrieval 

occurs, and several theories have been put forward in the 

literature. 

The Preparatory Attentional and Memory Processes 

Theory (Smith, 2003, 2008; Smith & Bayen, 2004), for 

example, proposes that the success of PM performance 

depends on two interacting processes - the preparatory 

attentional and RM processes. The former is a continuous 

strategic monitoring process that involves checking the 

environment for cues for PM tasks, whereas the latter is 

responsible for the recollection of the intended action and 

the intention criteria. 

The Multiprocess Model (Einstein et al., 2005; McDaniel 

& Einstein, 2000; McDaniel et aL, 2004) argues that PM 



retrieval relies on either strategic monitoring or automatic 

processes. The strategic processes may involve continuous 

monitoring or periodic checks for PM cues. The automatic 

processes may be simply attention to salient/distinctive PM 

cues, associative memory, or context-free recognition. 

Several factors determine which process is activated. They 

include the importance of PM tasks and the parameters of 

PM cues, as well as the ongoing task, planning the PM tasks, 

and individual differences related to personality styles. 

The Retrieval Mode and Target Checking Theory (Guynn, 

2003, 2008) is an elaboration on monitoring that comprises 

two processes. The retrieval mode is an ongoing mental 

process that compares environmental stimuli with stored 

intentions, whereas target checking is a mental process that 

involves looking for PM targets in the environment on an 

intermittent basis. When PM retrieval is mediated by 

monitoring, either of these processes or simply the retrieval 

mode may be involved. 

1 0 



Neuroimaging studies targeting PM point to the involvement 

of the prefrontal lobes, particularly the Brodmann Area 10 

(Burgess et aL, 2008), with evidence provided by both 

positron emission tomography (Burgess et al., 2001, 2003; 

Okuda et al., 2007) and functional magnetic resonance 

imaging (fMRI) (Reynolds et al., 2009; Simons et al., 2006). 

These studies examined healthy subjects performing PM 

tasks during neural activation of the cerebral cortex. 

Ventricular enlargement and abnormalities of the medial 

temporal, frontal, and parietal lobes and subcortical areas 

are common findings in schizophrenia (Sheriton et al" 

2001). Prefrontal lobe pathology in schizophrenia has also 

been confirmed in fMRI (Dumontheil et al" 2008; Harrison, 

1999; Rose et al., 2006; Thermenos et al_, 2005; Yamada et 

al., 2007) and post mortem studies (Vogeley et al., 2003). 



There is substantial overlap between BAD and 

schizophrenia with respect to pathology in the right 

hemisphere, particularly the prefrontal cortex, thalamus, 

left caudate, left medical temporal lobe, and right insula, 

whereas the left hemisphere involvement of the left insula 

and amygdale is characteristic only of schizophrenia (Yu et 

al., 2010). Dorsal lateral prefrontal cortex pathology in BAD 

has also been repeatedly reported (Beyer & Krishnan, 2002; 

Marvel & Paradiso, 2004). 

2.6. Prospective menriory and schizophrenia 

2.6.1. Cognitive and memory deficits in schizophrenia 

Schizophrenia patients have been found to exhibit deficits in 

a wide range of cognitive processes such as learning, 

memory, and executive function (Barch & Barch, 2005; 

Heinrichs & Zakzanis, 1998; Holmen et al_, 2010; Jeste et 

al., 2003; Sharma et al., 2003), although these 
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neuropsychological impairments have been reported to be 

relatively stable over time (Friedman et al_, 2001a; Rund, 

1998) during different phases of the illness (Han etal., 2010; 

Riley et al., 2000; Sponheim et al., 2010). 

Memory is an important aspect of cognitive functioning 

that has received considerable attention from psychologists, 

psychiatrists, and neuroscientists for obvious theoretical 

and practical reasons. First, memory deficits are commonly 

observed In patients with severe psychiatric illnesses. It is 

thus important to understand the nature, type, and severity 

of memory problems in this severely disabled patient 

population because memory impairment can hinder 

treatment and rehabilitation, thereby preventing their 

eventual return to the community to lead a fulfilling life. 

Second, compared to other cognitive functions, the study 

and assessment of memory benefit from standardized tests 

constructed from well-established theories. 
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2,6.2, Prospective memory in schizophrenia and its 

correlates 

To date, there have been 18 reports of PM and its correlates 

in schizophrenia (Altgassen et al., 2008; Chan et aL, 2008b; 

Elvevag et al., 2003; Henry et al., 2007; Kondel & Kondel, 

2002; Kumar et al., 2005, 2008; Meissner et al., 2001; 

Ritch et al,, 2003; Shum et al., 2004; Twamley et al., 2008; 

Ungvari et al" 2008; Wang et al., 2007, 2008, 2009, 2010b; 

Woods et al-, 2007; Xiang et al., 2010b). PM impairment in 

schizophrenia was first reported in two open studies 

(Johnson, 1999; Ritch et al" 2003). Subsequently, two 

relatively small-scale studies employing normal controls 

(Elvevag et al., 2003; Meissner et al., 2001) confirmed PM 

deficit in this population group. More recently, more 

extensive studies (Shum et al_, 2004; Ungvari et al., 2008) 

with sample sizes of 60 and 110, respectively, have added 

further evidence, and a recent meta-analysis also confirmed 

PM impairment in schizophrenia (Wang et al., 2009). 
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Several studies have attempted to identify the 

underlying mechanisms of PM deficit in schizophrenia. 

Kondel and Konde丨（2002) hypothesized that the intact 

executive function of recalling specific intentions is an 

essential prerequisite for PM, a hypothesis supported by the 

work of Henry et al. (2007) and Woods et al. (2007). 

Elvevag et al. (2003) posited that source monitoring and 

temporal discrimination contribute to PM impairment, 

whereas Woods et al. (2007) attributed it to cue detection 

and the self-initiated retrieval components of future 

intention execution. Altgassen et al. (2008) reported that 

RM contributes to but cannot not fully explain PM. The 

relationship between frontal lobe function (the ability to 

recognize cues recognition and carry out an Intended action 

on time) and PM has been reported by a number of 

researchers (Kumar et al., 2005; Shum et al., 2004; Woods 

et al., 2007). Some have found schizophrenia patients to 

have worse TBPM than EBPM (Shum et al., 2004; Wang et 

al., 2008), whereas others have not (Henry et al_, 2007; 
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Woods et al., 2007). Wang et al. (2007) suggested that PM 

may be considered a potential endophenotype of 

schizophrenia. 

Several studies have examined the correlates of PM in 

schizophrenia (Henry et al_, 2007; Kumar et al,, 2005, 2008; 

Shum et al., 2004; Twamley et al., 2008; Ungvari et al., 

2008; Wang et alv 2007, 2008, 2010b; Woods et al., 2007; 

Xiang et al., 2010b), with several of them documenting an 

association between PM and the prefrontal functions 

(Kumar et al., 2008; Shum et al., 2004; Ungvari et al., 2008; 

Wang et al., 2008). Intelligence quotient (IQ) and RM 

(Henry et al., 2007; Twamley et al., 2008; Wang et al., 

2008), age (Ungvari et al,, 2008; Woods et al" 2007), and 

the duration of illness (Wang et al., 2008) have also been 

identified as correlates of PM. The relationship between PM 

and psychopathology, however, remains somewhat 

equivocal (Kumar, et al., 2005, 2008; Ungvari et al., 2008; 

Wang et aL, 2007; Woods et al., 2007). 

All of the aforementioned studies except two (Twamley 
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et alv 2008; Woods et alv 2007) employed experimental 

tests without psychometric properties and thus have 

questionable ecological validity. Moreover, the wide 

variation in the assessment methods adopted render 

comparison of their findings rather difficult This wide 

variation may explain the differences reported in the level of 

difficulty between TBPM and EBPM (Henry et al., 2007; 

Shum et al., 2004; Wang et al., 2008; Woods et al., 2007), 

for example. Furthermore, with the exception of five reports 

(Altgassen et aL, 2008; Kumar et alv 2008; Shum et al., 

2004; Ungvari et al" 2008; Xiang et al., 2010b), most of 

these studies did not elaborate on the selection of subjects 

(e.g., sampling method or inclusion/exclusion criteria). 

Only a few studies (Twamley et al,, 2008; Ungvari et al., 

2008; Wang et al., 2008; Xiang et al., 2010b) controlled for 

covariants in identifying the variables associated with PM. 

Two studies (Kondel & Kondel, 2002; Ritch et al,, 2003) did 

not use normal controls for comparison, and another two 

(Kumar et al., 2005, 2008) examined acutely ill psychotic 
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patients, many of whom could not recall the PM task. Hence, 

their PM impairment may have been confounded by RM. 

2.7. Prospective memory and bipolar affective 

2.7.1. Cognitive and memory deficits in bipolar affective 

disorder 

People suffering from BAD also display a variety of 

neuropsychological impairments even in remission (Arts et 

al., 2008; Ferrier et al., 1999; Jones et al., 1994; 

Martinez-Aran et al., 2004a; Marvel & Paradiso, 2004; 

Quraishi & Frangou, 2002; Robinson et al" 2006; Robinson 

& Travella, 2003; Sachs et al., 2007). These deficits are 

quite similar to those found in schizophrenia (Hill et al., 

2008; Jabben et al., 2009; Jeste et al., 2003; Sharma et aL, 

2003), although they are usually less severe (Krabbendam 

et aL, 2005; Maier et aL, 2006; Quraishi & Frangou, 2002; 
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Stefanopoulou et al., 2009). 

Memory problems and the way in which they are related 

to daily functioning are equally pressing issues for BAD and 

schizophrenia patients. 

2.7.2. Prospective memory in bipolar affective disorder 

There is a lack of research on PM in BAD, and only a few 

studies have investigated PM in depression. An early 

attempt failed to find a relationship between low mood and 

PM in 101 university students (Harris & Menzies, 1999), 

although in another study, 14 university students reporting 

a low mood were found to exhibit poorer PM performance 

relative to 48 euthymic students (Kliegel et al_, 2005). A 

large-scale study involving 404 elderly people found no 

association between mood and PM performance (Livner et 

al_, 2008), whereas Jeorig and Cranney (2009) documented 

PM difficulties in 40 university students. Although these 

studies reported inconsistent findings with regard to low 



mood and PM, they did not examine clinical samples of 

depressed patients. 

In research comparing the PM performance of clinically 

depressed patients and normal controls, Rude et al. (1999) 

and Altgassen et al. (2009) found PM deficits in the former, 

whereas Zhang et al. (2009) reported negative findings in 

this regard. A recent project carried out by the thesis author 

and his colleagues (Lee et al., 2010) is to date the only 

published study on BAD. We found the patient group to 

exhibit worse TBPM performance than normal controls. In 

multivariate analysis, depressive symptoms, age, and RM 

were all found to contribute to the patients' relatively poor 

PM performance, 

Studies of PM in BAD or depression are few compared to 

those of schizophrenia. Of those that do exist, four did not 

involve clinical samples (Harris & Merizies, 1999; Jeong & 

Cranney, 2009; Kliegel et alv 2005; Livner et al., 2008). 

Three others did consider clinically depressed subjects 

(Altgassen et alv 2009; Rude et al., 1999; Zhang et aL, 
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2009), but their PM assessments were non-standardized 

and lacked psychometric properties. Moreover, they were 

limited by their small sample size, unclear subject selection 

procedures, and the use of only subjective reports of 

depressive symptom severity. As previously noted, Lee et al. 

(2010) were the first to investigate BAD patients in this 

arena, but to date there has been no comparison of a 

BAD/depressed cohort with schizophrenia patients. 

2.8.1. Community living skills construct and significance 

The term "community living skills" (CLS) is used 

synonymously in the literature with such terms as "life 

skills", "independent living skills", "activities of daily living" 

(ADL), and ndaily living skills". Brown and Munford (1983) 

and Hayes (1989) defined CLS as skills that are utilized to 

function independently in the community. Townsend and 
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Ryan (1991) elaborated further upon the meaning of 

community living, opining that it is related to participation 

in and contribution to every aspect of civic and economic life, 

including employment, community enrichment, sports, and 

recreational and leisure activities. May et al. (1985) and 

Orgen (1983) further delineated CLS by using the term to 

refer to the skills deemed essential to cope with the tasks of 

daily life, which, in the case of psychiatric patients, prevent 

hospital readmission. On the whole, CLS can be defined as 

the practical skills that allow a person to independently 

maintain a civic and economic life outside the hospital. 

There are variations in the definition of CLS. In a broad 

sense, it covers the skills required for self-care, 

home-making, community life, occupational life, and leisure 

(Dever, 1988; Moss, 1990), and it thus overlaps with other 

functional concepts such as occupational functioning. In a 

more specific sense, CLS include management of the living 

area, budgeting, and nutrition, as well as the ability to 

relate to neighbors, community officials (e.g., police 
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officers), and other significant local figures such as 

shopkeepers (May et al., 1985; Smith et al., 1996). 

2.8.2. Cognitive functions and community living skills 

In a systematic review, Green (1996) found functional 

outcomes in schizophrenia to be associated with memory, 

but riot with psychiatric symptoms. Several studies have 

identified a correlation between CLS and composite scores 

of cognitive functioning (Bowie et al., 2010; Patterson et al,, 

1998; Velligan et al., 1997). More specific relationships 

between CLS and cognitive functioning, such as memory 

and executive functioning, have also been reported 

(Dickinson & Coursey, 2002; McClure et al,, 2007; Rempfer 

et al-, 2003; Zabala et al., 2010) and confirmed by both a 

meta-analysis (Green et al., 2000) and a review paper 

(Sharma et al., 2003). Twamley et al. (2002) even found 

memory to be more predictive of CLS than executive 

functions, a finding supported by the review of longitudinal 
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studies carried out by Green et al. (2004). 

Research into the association between CLS and 

cognitive function in BAD has not been as thorough in 

methodological terms as the corresponding literature on 

schizophrenia. It has primarily depended on the use of a 

global index of functioning, with the exception of two 

studies that employed a CLS measure (Bartels et al" 1997; 

Bowie et al_, 2010). Tabares-Seisdedos et al. (2008) 

reported a correlation between a composite index of 

cognitive function and a global index of functioning, and 

both cross-sectional (Jabben et aL, 2010; Martinez-Aran et 

al" 2004a, 2007; Wingo et aL, 2009) and longitudinal 

research (Bonnin et al., 2010; Jaeger et al,, 2007; Marti no 

et al., 2009) has confirmed that both memory and executive 

functioning are predictive of global functioning in BAD. 

2.8.3. Empirical evidence of functional significance of 

prospective memory 
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The aforementioned correlational studies demonstrate the 

importance of cognitive functions, particularly memory and 

executive functions, for the successful community living of 

patients with schizophrenia and BAD. However, none of 

these studies included PM as a predictor of CLS because it is 

a relatively new construct compared to other 

neurocognitive functions. 

As a neuropsychological function, however, PM can be 

expected to play a role in these patients' community living 

ability. Uttl et al. (2001) posited that CLS has two 

components, RM and PM, whereas Guimond et al. (2006) 

hypothesized that comprises four - planning, PM, working 

memory, and RM. In fact, the link between PM and CLS is 

assumed, but has not yet been proved. 

To date, only a few studies have examined the 

relationship between CLS and PM in schizophrenia (Ritch et 

al., 2003; Twamley et al., 2008; Ungvari et al., 2008; Xiang 

et al., 2010a), and none has considered this relationship in 

BAD. Employing stepwise multiple regression in a sample of 
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50 schizophrenia patients, Ritch et al. (2003) found that PM 

and memory accounted for 29% of the variance in scores on 

a performance-based measure of ADL. Twamley et al. (2008) 

also applied multiple regression in 58 outpatients with 

schizophrenia and schizoaffective disorder and found that 

PM (particularly EBPM) predicts functioning in the areas of 

finance and communication. Ungvari et al, (2008) and 

Xiang et al. (2010a), however, were unable to confirm any 

correlation between PM and ADL measures. 

Preliminary evidence for the significance of PM in CLS 

exists for other neuropsychiatric conditions. For example, 

comparing 10 subjects with temporal lobe lesion with 12 

normal controls, Fortln et al. (2003) found that strategic 

planning and PM underpin Impairment in CLS. In a group of 

66 Human Immunodeficiency Virus (HIV) infected persons, 

Woods et al. (2008b) identified a significant correlation 

between PM and a self-reported CLS measure. 

As previously noted, the functional significance of PM in 

schizophrenia remains uncertain, and there are no data 
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concerning BAD in this arena. Given the expected 

relationship between PM and CLS, further studies are clearly 

warranted. 

2.9.1. Experimental tasks 

Most studies of PM in schizophrenia have adopted the 

dual-task experimental paradigm (Einstein et al., 1995), in 

which subjects are engaged in an ongoing assignment while 

required to perform PM tasks. The most commonly 

employed method is a paper-and-pencil test with general 

knowledge questions and PM tasks embedded in between 

(Altgassen et al., 2008; Kumar et al,, 2005). Other 

investigations have adopted a computer-based method 

(Shum et al., 2004; Ungvari et al., 2008; Wang et al., 2007, 

2008), in which subjects answer general knowledge 
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questions on a computer screen while, at the same time, 

they are required to respond to a number of PM tasks at a 

specific time (TBPM) or when a cue appears on the screen 

(EBPM). Kumar et al. (2008) assessed PM in the context of 

daily activities. While performing their usual daily activities, 

subjects were interrupted with specific cues for PM or were 

asked to remember to perform certain tasks at a specific 

time. Other investigators have developed similar PM tasks 

as part of a computer game (Elvevag et al., 2003; Henry et 

al., 2007). There are considerable variations in assessments 

across studies, however, and, more importantly, the 

experimental tasks therein lack psychometric properties. 

2.9.2. Questionnaires 

Chan et al, (2008b) used the Prospective and Retrospective 

Memory Questionnaire (PRMQ; Crawford et al., 2003; 

Roche et al., 2002; Smith et al., 2000), which is a 

measurement of subjective PM problems. The PRMQ 



comprises eight items each for PM and RM. 

The Prospective Memory Questionnaire (PMQ; Hannon 

et al., 1995) comprises 52 questions that evaluate only the 

PM construct. It is divided into four subscales, namely, the 

frequency of (1) forgetting short-term habitual Intentions, 

(2) long-term episodic intentions, and (3) internal cued 

intentions and (4) the use of a strategy. The PMQ is the only 

questionnaire to assess strategy use. 

The Comprehensive Assessment of Prospective Memory 

(CAPM; Waugh, 1999) contains 39 questions about 

respondents' daily living situation and tests only for PM. It 

evaluates the frequency of forgetting, the severity of 

memory errors, and the reasons for memory failure. 

2.9.3. Standardized psychometric assessments 

Questionnaires based on the subjective complaints of 

patients may be inconsistent with objective measures 

(Chan et al,, 2008b), and non-standardized tests render 
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objective comparison across studies difficult. Moreover, 

non-psychometric tests can bias observations by imposing 

unnecessary measurement errors (Portney & Watkins, 

1993). 

To date, there is a paucity of standardized psychometric 

tests for PM assessment, The Rivermead Behavioural 

Memory Test (RBMT; Wilson et al., 1991) is an early 

standardized test that includes two PM items, but its 

dominant aim is to evaluate RM. Hence, the two PM items 

are rather simple, and the RMBT is thus considered 

insufficient to measure this type of memory reliably. 

The Memory for Intentions Screening Test (MIST; Raskin, 

2004; Shum et aL, 2002) is a 30-minute-long standardized 

test featuring eight PM tasks that are evenly divided into 

time- and event-based categories. Four of these PM tasks 

require verbal responses, whereas the other four require an 

action. The MIST is reported to have satisfactory internal 

consistency and construct validity (Carey et alv 2006; 

Woods et a!., 2008a). 
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The Cambridge Prospective Memory Test (CAMPROMPT; 

Wilson et alv 2005) consists of three event-based and three 

time-based PM tasks designed to simulate routine daily 

activities. It has a high degree of ecological relevance for 

people with neuropsychiatric conditions living In the 

community. Its ongoing activities include general 

knowledge quizzes and word-finder puzzles in a 

paper-and-pencil format, and the assessment lasts about 

25 minutes. The CAMPROMPT has proved to be sufficiently 

sensitive to differentiate healthy individuals from those with 

neurological disorders such as traumatic brain injury and 

stroke (Wilson et al., 2005). The test has normative data on 

healthy people aged above 16 and a test-retest reliability of 

0.64 (Wilson et al., 2005), It has also demonstrated good 

construct validity against the RBMT (Wilson et al_, 1985), 

which has both RM and PM components. The CAMPROMPT 

also has a significant relationship with attention, executive 

processing, and the speed of verbal information processing. 

The Chinese version of the CAMPROMPT (C-CAMPROMPT; 
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Chan et al., 2008a; Lou et al., 2009) was adapted through 

standard forward and backward translations, the face 

validity of which were ensured via an expert review. The 

C-CAMPROMPT has been shown to demonstrate very good 

reliability (test-retest, r > ,87; inter-rater, r > .70; split half, 

r > .81), internal consistency, (Cronbach's alpha > .73), 

and criterion validity (Lou et aiv 2009). It also enjoys good 

correlation with the Chinese versions of the RBMT (Man & Li, 

2001) and the Stroop Word-Color Test (Lee & Chan, 2000). 

The C-CAMPROMPT has a manual with standardized 

procedures for administering and scoring the test. Like the 

original English version, it has two equivalent versions, 

Form A and B, and the whole test lasts for about 25 minutes. 

The ongoing activity component requires subjects to reply 

to a number of questions that involve identifying famous 

people, recognizing common festivals, filling in Chinese 

idioms, and doing simple logical tasks. At the same time, 

they have to perform three TBPM and three EBPM tasks 

(Figure 2)_ Subjects are allowed to choose their own 
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strategies, such as taking notes, to help their memory 

functions. Two TBPM tasks are cued with a countdown timer: 

(i) reminding the tester to phone the garage five minutes 

after completing the ongoing task and (ii) reminding the 

tester not to forget his or her keys seven minutes before its 

end. The third TBPM task is cued by a clock, and the 

subjects have to change tasks (skip the page they are 

working on and continue on the next page) nine minutes 

prior to ongoing task completion. The EBPM tests are as 

follows: (i) reminding the tester about five objects placed in 

different locations of the room when the tester says the 

ongoing task is over; (ii) giving a map to the tester when a 

question containing the words�‘great wall" is reached; and 

(iii) handing over an envelope when the tester says "five 

minutes left". Subjects are rated on each PM task on a scale 

ranging from 0 (worst) to 6 (optimal). Hence, the total score 

ranges from 0 to 36, and the subscales (EBPM and TBPM) 

range from 0 to 18. 
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Figure 2. Prospective memory tasks in C-CAMPROMPT 

TBPM EBPM 

1. Skip the page he or she is working on 1. Give a map to the tester when reaching a 

and continue on the next page when 9 question containing the words "great 

minutes remain before the end of the wall" 

ongoing activity 

2. Remind the tester about keys when 7 2. Give a message envelope to the tester 

minutes remain when the tester says "5 minutes left" 

3. Remind the tester to ring the garage 5 3. Remind the tester about five objects 

minutes after the ongoing activity placed in different locations in the room 

ends when the tester says "the test is over" 
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The foregoing review of the literature raises several issues 

that need to be addressed. They include the rare use of 

standardized psychometric PM assessments and other 

methodological flaws in prior studies, as well as the 

equivocal evidence base concerning the functional 

implications of PM. This chapter provides a more detailed 

account of these concerns, thereby supporting the study's 

rationale. 

3.1. The potential advantages of a psychometric 

The assessment of PM in recent studies has been largely 

dependent on experimental tasks that are 



non-standardized and lack psychometric properties, with 

the exception of two reports (Twamley et al., 2008; Woods 

et al., 2007), which poses questions about the reliability and 

validity of prior measurements as well as the difficulty of 

making cross-study comparisons. 

Measurement errors are inevitable, but they can be 

controlled (Portney & Watkins, 1993). There are two 

fundamental types of measurement error, namely, random 

error and systematic error (Mishel, 1998), which pose 

problems for reliability and validity, respectively. Random 

errors usually arise from fluctuations in patients' condition, 

inter-rater inconsistency, or changes in the testing process 

(Crocker & Algina, 1986; Ottenbacher & Tomchek, 1993). A 

test's validity concerns what the test measures and how 

well it does so, and it tells us what can be inferred from the 

test scores (Anastasi & Urbina, 1997; Foster & Cone, 1995; 

Nunnally & Bernstein, 1994). If a test cannot measure, or 

only poorly measures, what it is supposed to measure, then 

systematic error will ensue. 
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Although Twamley et al. (2008) and Woods et al. (2007) 

employed a standardized test, that is, the MIST (Raskin, 

2004), there is another standardized psychometric test, the 

aforementioned CAMPROMPT (Wilson et aiv 2005), that has 

been validated in a Chinese population (the C-CAMPROMPT; 

Lou et al., 2009). As noted, the CAMPROMPT has a high 

degree of ecological relevance for people living in the 

community, but it has yet to be applied to patients with 

schizophrenia. Moreover, the C-CAMPROMPT enjoys better 

psychometric properties than the MIST, particularly with 

regard to internal consistency (Carey et al., 2006; Lou et al., 

2009; Woods et aL, 2008). These reasons led the author of 

this thesis to believe that the use of the C-CAMPROMPT 

would strengthen the robustness of PM research and 

promote its application in clinical practice in terms of 

developing treatment options and evaluating their 

outcome. 
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The foregoing literature review points to several 

methodological concerns in recent PM studies. First, the 

clear and systematic recruitment of subjects is necessary. 

Second, the use of a standardized rather than self-report 

psychiatric measurement is clearly warranted. Third, the 

exclusion of acutely 丨II patients is important to avoid the 

potential confounding effect of RM loss on PM performance. 

Finally, it is of paramount importance that confounding 

demographical and clinical variables be controlled in coming 

to a better understanding of the factors associated with PM. 

Recent studies have confined themselves primarily to 

schizophrenia, and there is a shortage of PM research in 

BAD. Although recent studies in this field have compared 

patients to normal controls, comparison of schizophrenia 

with other nosological entities such as BAD will further our 

understanding of the mechanisms of PM. 
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The functional significance of PM has yet to be proved. 

Although preliminary reports of the relationship between PM 

and CLS in schizophrenia have been published (Ritch et aiv 

2003; Twamley et al., 2008), the functional measures 

adopted in these studies represent only part of the CLS 

construct. Moreover, the research results (Ungvari et al., 

2008; Xiang et al., 2010a) have been conflicting. There is no 

related study in BAD. Given its potentially important clinical 

implications, the issues of relationship between PM and CLS 

clearly warrant further investigation in both schizophrenia 

and BAD. 



Based on the literature review in Chapter 2, the aims of the 

study reported herein can be summarized as follows. 

1. To assess the utility of the C-CAMPROMPT in 

schizophrenia and examine whether It can corroborate 

recent PM findings in this nosological group. 

2. To explore the utility of the C-CAMPROMPT and examine 

its correlates in BAD. 

3. To compare PM performance and correlates in 

schizophrenia and BAD cohorts. 

4. To explore the functional significance of PM by 

determining its predictive ability on measures of CLS. 

4 0 



4.1.1. Hypothesis 1 

If the C-CANPROMPT is sensitive enough to differentiate 

schizophrenia patients from normal controls, then the 

patients will perform worse than controls in the PM total and 

EBPM and TBPM task scores in the C-CAMPROMPT. 

4,1.2. Hypothesis 2 

The study also seeks to clarify the relationship between PM 

and patients' socio-demographic and clinical characteristics 

such as age, educational level, duration of illness, 

psychopathologies, IQ, and RM. In view of previous findings 

(Henry et al., 2007; Twamley et al., 2008; Wang et al., 

2008), it is hypothesized that the PM total and EBPM and 

TBPM task scores of the C-CAMPROMPT will have significant 
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correlations with at least IQ and RM. 

4.2„ The OCAMPROMPT and prospective memory in 

4.2.1. Hypothesis 3 

If the C-CAMPROMPT is sensitive enough to differentiate 

between BAD patients and normal controls, then the 

patients will perform worse than controls in one or more of 

the PM total, EBPM, and TBPM tasks scores of the 

C-CAMPROMPT. 

4.2.2. Hypothesis 4 

As BAD and schizophrenia patients have similar cognitive 

impairments (HHII et alv 2008; Jabben et al., 2009; Jeste et 

aiv 2003; Sharma et al., 2003), it is hypothesized that the 

PM total and EBPM and TBPM task scores of the 
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C-CAMPROMPT will have significant correlations with at 

least IQ and RM in BAD patients. 

4.3.1. Hypothesis 5 

With regard to the cognitive profiles of the two patient 

groups (Krabbendam et al., 2005; Quraishi & Frangou, 2002; 

Stefanopoulou et al_, 2009), it is hypothesized that 

schizophrenia patients will perform worse than BAD 

patients on one or more of the PM total, TBPM, and EBPM 

tasks scores of the C-CAMPROMPT. 

4.3.2, Hypothesis 6 

Another objective of this study was to clarify the 

relationship between PM and its correlates in the two 
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cohorts of patients. As schizophrenia and BAD patients 

share a similar cognitive profile (Hill et al., 2008; Jabben et 

al,, 2009; Jeste et al., 2003; Sharma et al., 2003), it is 

hypothesized that the PM scores on the C-CAMPROMPT will 

independently associate with IQ and RM in both patient 

groups. 

4.4.1. Hypothesis 7 

With regard to the functional significance of PM, it is 

hypothesized that one or more of the PM total, EBPM, and 

TBPM scores of the C-CAMPROMPT will predict the level of 

CLS in schizophrenia patients after controlling for the 

potential confounding effects of clinical, neuropsychological, 

and socio-demographic variables. 
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4.4.2. Hypothesis 8 

It Is also hypothesized that one or more of the PM total, 

EBPM, and TBPM scores of the C-CAMPROMPT will predict 

the level of CLS in BAD patients after controlling for the 

potential confounding effects of clinical, neuropsychological, 

and socio-demographic variables. 

4.4.3. Hypothesis 9 

In connection with recent studies of schizophrenia (Wang et 

al,, 2009) and our previous findings on BAD (Lee et al., 

2010), the final hypothesis is that TBPM and EBPM will 

differentially predict the level of CLS in schizophrenia and 

BAD patients after controlling for the potential confounding 

effects of clinical, neuropsychological, and 

socio-demographic variables. 
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A cross-sectional comparative study of 44 schizophrenia 

patients (SCHIZ), 44 BAD patients, and 44 normal controls 

(NC) was designed. The patients and controls were 

compared with respect to PM and other psychological 

factors and basic socio-demographic data. Correlational 

study was conducted to determine PM's predictive ability on 

the CLS measures. In this connection, the BAD group was 

extended to 76 to increase the statistical power. 



All patients with a diagnosis of schizophrenia attending the 

Psychiatric Day Hospital at Shatin Hospital, Hong Kong SAR, 

between July 2009 and June 2010 were screened for 

inclusion in the study. None of the patients declined to 

participate. The inclusion criteria were: (1) aged between 

18 and 65 years old; (2) both sexes; (3) Chinese descent 

with the Cantonese dialect as a mother tongue; (4) 

diagnosis of schizophrenia according to DSM-IV (APA, 

1994); (5) duration of illness of at least five years; (6) 

availability of at least one informant (a family member or 

other caregiver, including a social worker) to corroborate 

socio-demographic and clinical data; and (7) being literate, 

able to understand the study requirements, and willing to 

give informed consent for participation. The exclusion 

criteria were: (1) co-morbid psychiatric diagnoses; (2) 

electroconvulsive treatment (ECT) given in the past 12 

months; (3) recent history of alcohol and/or substance 

abuse; and (4) significant medical condition(s) requiring 

ongoing treatment (e.g., diabetes mellitus, hypertension). 
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For the BAD sample, 44 patients were recruited from the 

Li Ka Shing (Psychiatric) Outpatient Clinic from October 

2008 to June 2009, and 32 patients were recruited from the 

Psychiatric Day Hospital at Shatin Hospital between July 

2009 and September 2010. Patients who met the following 

inclusion criteria entered the study: (1) aged between 18 

and 65 years; (2) both sexes; (3) Chinese descent with the 

Cantonese dialect as a mother tongue; (4) diagnosis of BAD 

according to DSM-IV (APA, 1994); (5) availability of at least 

one informant (a family member or other caregiver, 

including a social worker) to corroborate socio-demographic 

and clinical data; and (6) being literate, able to understand 

the study requirements, and willing to give informed 

consent for participation. The exclusion criteria were: (1) 

co-morbid psychiatric diagnoses; (2) ECT given in the past 

12 months; (3) recent history of alcohol and/or substance 

abuse; and (4) significant medical condition(s) requiring 

ongoing treatment (e.g., diabetes mellitus, hypertension). 

The normal controls were recruited from a vocational 
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training center (Hong Kong College of Technology) between 

October 2008 and June 2009. The inclusion criteria were (1) 

aged between 18 and 65 years old; (2) both sexes; (3) 

Chinese ethnicity and fluency in the Cantonese dialect; (4) 

being literate and able to understand the requirements of 

the study; and (5) ability and willingness to give informed 

consent for participation. Subjects with a history of 

psychiatric or neurological disorders were excluded. The 

BAD and NC participants were matched in terms of ±2 years 

of age, ±2 years of education, and sex. The SCHIZ and NC 

participants were matched by age and education level. 

Matching by sex was unsuccessful due to the limited 

number of subjects. 

Each subject was paid HK$300 for travel expenses and 

to defray the cost of missing work on the assessment day. 

S w 31 

Socio-demographic data, including sex, age, and education 
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level, were collected from all subjects, and additional data 

on age at onset and length of illness were collected from the 

patients. 

5.3.1. Psychopathology assessments 

All of the rating instruments for clinical assessment were 

psychometric tests designed to measure the severity of 

symptom patterns known to have an impact on patients' 

memory functions. Cross-sectional psychopathology was 

assessed using the following scales. 

(a) Positive and Negative Syndrome Scale (PANSS) 

The PANSS (Kay et al., 1987) is a 30-item, operationalized 

instrument that comprises four scales measuring positive 

and negative syndromes, their differential, and general 

illness severity and takes 30 minutes to complete. The 

PANSS+ and PANSS- subscales were used for statistical 
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analysis. 

(b) Hamilton Rating Scale for Depression (HRSD) 

The HRSD (Hamilton, 1960) is a 21-item, structured rating 

scale that evaluates the severity of depressive symptoms. It 

takes about 30 minutes to complete. The HRSD sum score 

was used for statistical analysis. 

(c) Young's Mania Rating Scale (YMRS) 

The YMRS (Young et al,, 1978) is an 11-ltem rating scale 

that assesses the severity of manic syndrome. Ratings 

generally take 15 to 30 minutes to complete and are based 

on self-reports combined with the clinician's observation. 

5.3.2. Neuropsychological tests 

The neuropsychological assessments covered PM, RM, and 

general intelligence expressed as IQ. The following 
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standardized psychometric tests were employed. 

(a) Chinese version of the Cambridge Prospective 

Memory Test (C-CAMPROMPT) 

The C-CAMPROMPT (Lou et al., 2009) was cross-culturally 

validated into Chinese from the original English-language 

CAMPROMPT (Wilson et al., 2005). In this study, only Form 

A of the C-CAMPROMPT was used. The test lasts for about 

25 minutes, and subjects are asked to work on a number of 

ongoing activities on paper - and-pencil worksheets 

comprising general knowledge quizzes or word-finder 

puzzles. Subjects have to switch to another page (task) 

according to a written instruction they reach at a certain 

point in the worksheet. While filling out the worksheet, they 

also have to perform three EBPM tasks (give a book to the 

tester, give an envelope to the tester, and find objects in the 

room) and three TBPM tasks (change tasks, remind the 

tester to take his or her keys, and remind the tester to 
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phone the garage). The last TBPM task is performed five 

minutes after the quiz. Subjects are allowed to choose their 

own strategies, such as taking notes, to help their memory 

functions. They are rated on each PM task on a scale 

ranging from 0 (worst) to 6 (optimal); thus, the total score 

ranges from 0 to 36, and the subscales range from 0 to 18. 

(b) Chinese version of the Rivermead Behavioural 

Memory Test (C-RBMT) 

The RBMT (Wilson et al., 1991) is a psychometric memory 

test that uses analogues of everyday situations. It has been 

translated into Cantonese (C-RBMT; Man & Li, 2001), and 

the C-RBMT has a story subtest that measures immediate 

recall and delayed recall. Each correctly recited idea 

receives one point, and the maximum scores are 21 for both 

the immediate and delayed recalls. The sum of the two 

recall scores (score range: 0-42) was entered into the 

statistical analysis. 

5 3 



(c) Test of Nonverbal Intelligence 一 Third Edition 

(TONI-3) 

The TONI-3 (Brown et al,, 1997) is a language-free 

intelligence test that measures abstract/figural 

problem-solving ability and is suitable for subjects aged 

between 6 and 89 years old. It can be administered by 

psychologists, psychological associates, teachers, or any 

qualified professionals who can read and follow the 

guidelines in the manual. A 45-item picture book (one item 

per page arranged in order of difficulty) is presented to 

subjects who select an answer from the picture on each 

page. The test continues until a scoring ceiling is reached -

three incorrect answers in five consecutive items. A raw 

score is obtained by counting the number of correct 

responses between item 1 and the ceiling item. This raw 

score is then entered into a table to obtain a deviation 

quotient. In this study, the deviation quotient, which ranges 
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from 60 to 150, was used in statistical analysis. 

5,3.3. Measure of community living skills 

(a) Chinese Version of the Functional Needs Assessment 

(CFNA) 

The CFNA (Law, 1999) is a locally validated Chinese version 

of the Functional Needs Assessment (FNA; Dombrowski et 

al., 1990). It is a performance-based assessment of the 

daily living skills of psychiatric patients, and the entire test 

lasts about 25 minutes. It comprises 26 items, each of 

which has five sub-items. Each sub-item is rated 

dichotomously (0 for inability to perform or 5 for ability to 

perform). Each item sum score ranges from 0 to 25. There 

are two subscales, namely, the self-care and CLS subscales, 

whose scores range from 0-175 and 0-475, respectively. 

The CLS subscale score was used in statistical analysis. 
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The SCHIZ patients completed the PANSS and the 

neuropsychological and functional assessments, and the 

BAD patients were assessed on the HRSD, YMRS, and 

neuropsychological and functional tests. The NC subjects 

underwent the same assessments except for the 

psychopathological and functional evaluations, as it was 

assumed that they had a normal/optimal functional level. 

All tests were administered in one session that lasted for 

approximately three hours. If the subjects seemed 

uncertain about any tasks, then the instructions were 

repeated. Subjects were also given a break if they were 

tired. 

A trained research assistant was responsible for 

assessing PM and IQ. A psychiatrist (YX), who was blind to 

the subjects' performance on the other tests, rated the 

PANSS and collected the socio-demographic data during the 

Interviews. Another psychiatrist (EL), who was also blind to 



the subjects' performance on the other tests, rated the 

HDRS and YMRS. The author, who was blind to the subjects' 

PM performance and psychiatric status, was responsible for 

assessing RM and CFNA. 

The study protocol was approved by the Human Research 

and Ethics Committee of the Chinese University of Hong 

Kong-New Territories East Cluster (CUHK-NTEC). Approvals 

were also granted by the Hong Kong College of Technology 

arid Shatin Hospital. Written consent was obtained from 

each subject. 

The following statistical procedures were performed. 
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(a) Comparison of 44 SCHIZ, 44 BAD, and 44 NC 

subjects 

Comparisons among the SCHIZ, BAD, and NC groups were 

performed using one-way analysis of variance (ANOVA) and 

the chi-square test, as appropriate. ANOVA was followed by 

post-hoc Turkey tests. 

(b) Comparison after controlling for confounding 

variables 

Analysis of covariance (ANCOVA) was employed to control 

for confounding socio-demographic and clinical variables 

and to test for differences in the PM total, TBPM, and EBPM 

C-CAMPROMPT scores between the patients and controls, 

as well as between the SCHIZ and BAD groups. 

(c) Testing the prospective memory correlates in the 

patient groups 
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Correlation analyses were conducted among the PM total, 

TBPM, and EBPM scores and the socio-demographic and 

clinical variables using Pearson's correlation analysis for 

data that followed a normal distribution; otherwise, 

Spearman's rank correlation analysis was applied. 

Next, stepwise multiple linear regression analyses were 

performed to identify the factors that predict PM in 

schizophrenia and BAD. The PM total, TBPM, and EBPM 

scores were entered separately as dependent variables. The 

independent variables were the significant correlates in the 

respective bivariate correlation analyses. 

(d) Testing the predictors of community living skills in 

the patient groups 

Correlation analyses were also performed between the CLS 

subscale of the CFNA and the socio-demographic and 

clinical variables using Pearson's correlation analysis for 
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data that followed a normal distribution; otherwise, 

Spearman's rank correlation analysis was applied. 

Afterwards, hierarchical multiple linear regression 

analyses were performed to identify the predictors of CLS in 

the SCHIZ and BAD groups. Measures of the CLS subscale of 

the CFNA were entered as the dependent variables. The 

independent variables were the significant correlates in the 

respective bivariate correlation analyses. 

(e) Checking assumptions for statistical tests 

All of the data were analyzed using PASW 17.0 for Windows. 

To avoid multiple collinearity, tolerance was used to 

measure the strength of the linear relationships between 

the independent variables: a tolerance value of 0.6 or above 

was regarded as acceptable. The normality of the 

distributions for the continuous variables was checked with 

the one-sample Kolmogorov-Smirnov test. Two-tailed tests 

were used in all of the analyses, with the significance level 
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set as .05. 

5, size 

AN OVA was used to compare PM performance among the 

three groups. To date, no study comparing SCHIZ, BAD, and 

NC subjects has been published. Considering that studies 

comparing schizophrenia and normal controls have 

reported effect sizes from 0.34 to 0.74 (Elvevag et al., 2003; 

Henry et al., 2007; Kumar et al,, 2005; Shum et al., 2004; 

Ungvari et al" 2008; Wang et al_, 2007) and that a study 

comparing depressed and non-depressed patients reported 

an effect size of 0.38 (Rude et al., 1999), it was deemed 

reasonable in this study to follow Cohen's (1992) advice and 

adopt a medium effect size of 0.25. Using PASS 2008 

(Hintze, 2008) with the alpha set at .05 and the power set 

at .80, it was decided that the required sample size for each 

of the three groups was 40. 

Correlational analyses were conducted to better 
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understand the association between PM and CLS, Very few 

studies can be found in this arena. Twamley et al. (2007) 

reported a Pearson correlation coefficient (厂）of .47, 

whereas Ritch et al. (2003) reported a r of .54. Taking a 

more conservative position, an effect size of .40 was chosen 

for estimation in this part of the study. Using PASS 2008 

(Hintze, 2008) with the alpha set at .05 and power set 

at .80, the sample size required for the comparison was 40 

each for SCHIZ, BAD, and NC. 

With regard to the multiple regression analyses, there 

are two related studies. Twamley et al. (2008) reported R 2  

controlled and R 2 tested of 0.24 and 0.08, respectively. 

Woods et al. (2008a) reported R 2 controlled and R 2 tested of 

0.34 and 0.12, respectively. According to the PASS 2008 

(Hintze, 2008), a sample of 80 subjects is sufficient to 

detect an effect size smaller than that of Twamley(2007) 

with power set at .80 and the alpha at .05. Hence, 80 

patients with SCHIZ and 80 with BAD were required for the 

correlational study. 
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In sum, 40 subjects each for the SCHIZ, BAD, and NC 

samples were planned for comparison. For the correlational 

study and multiple regression analysis, 80 patients each 

with SCHIZ and BAD were planned. As will be seen in the 

next chapter, a sample size of 44 subjects each for the 

SCHIZ, BAD, and NC cohorts for the comparison, and 44 

SCHIZ and 76 BAD patients for the correlational study has 

already achieved satisfactory statistical power. 
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Table 1 displays the socio-demographic and clinical data of 

the patients and the controls. It can be seen that there were 

differences in PM total, TBPM, EBPM, and RM scores 

between patients and controls. More specifically, post-hoc 

Turkey tests revealed the SCHIZ patients to have worse 

performance than the controls in the PM total (p < .001), 

TBPM (p = ,001), EBPM (p < .001), and RM (p < .001) 

scores, and there was also a significant difference between 

them in terms of sex {xs = 9.91, df = 1, p = .002). 

Post-hoc Turkey tests also revealed the BAD patients to 

have worse PM total (p < .005) and TBPM (p < .001), but 
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not EBPM (p = .195), scores than the controls, as well as 

lower RM scores (p == .001). As the BAD and control samples 

were matched in terms of age, sex, and education level, 

there were no significant differences between them in these 

socio-demographic variables. 

A post-hoc Turkey test also revealed the SCHIZ patients 

to have worse EBPM scores (p = .037) than their BAD 

counterparts, and there was also a significant gender 

difference between these two groups = 8.42, df = 1, p 

=.004). 
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Table 1. Comparison of the socio-demographic and clinical characteristics of the 

patient and control groups 

NC (N = =44) BAD (N =44) SCHIZ (N =44) Statistics 

No % No % No % r df D-value 

Male 8 18.2 9 20.5 22 50 13.32 2 .001 

Mean SD Mean SD Mean SD F df p-value 

Age 41.9 9.3 41.5 10.2 37.7 11.3 2.23 2, 129 .112 

Education (years) 10.6 1.5 11.0 2.6 10.3 3.4 0.62 2, 129 .539 

Length of illness - - 12.6 9.2 10.3 9.1 1.47 1,86 .229 

PANSS+ - - - - 5.2 5.6 - - -

PANSS- - - - - 8.4 7.5 - - -

HDRS - - 10.1 7.3 - - - - -

YMRS - - 1.6 3.1 - 一 
- - -

C-CAMPROMPT 14.7 3.0 10.8 4.9 11.1 4.7 10.96 2，129 <•001 

(TBPM) 

C-CAMPROMPT 15.0 2.2 13.8 3.1 12.1 3.8 9.02 2，129 <.001 

(EBPM) 

C-CAMPROMPT 29.6 4.2 24.6 6.8 23.3 7.5 12.39 2，129 <.001 

(PM Total) 

C-RBMT 15.0 5.0 11.1 4.8 9.2 5.6 14.05 2，129 <.001 

IQ (TONI3) 90.7 14.2 87.4 13.0 87.3 15.9 0.80 2，129 .450 

CFNA—CL - - 435.9 29.8 420.0 34.2 5.41 1,86 .022 
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The PM total, TBPM, and EBPM scores remained significantly 

different between the SCHIZ patients and the controls after 

controlling for the potential confounding effects of sex, age, 

education, RM, and IQ (Table 2). The PM total and TBPM 

scores remained significantly different between the BAD 

patients and the controls (Table 3). Finally, there was a 

significant difference in EBPM scores between the two 

patient groups after controlling for the potential 

confounding effects of the socio-demographic and clinical 

variables (Table 4). 



Table 2. Comparison between schizophrenia patients and controls with respect 

to prospective memory after controlling for the confounding effects of 

demographic and clinical variables via ANCOVA 

SCHIZ (N = 44), NC (N = 44) Cohen's d 95% CI of Cohen's d 

C-CAMPROMPT (PM Total) F(1,84)= 13.5; p < .001 0.91 0.47-1.35 

C-CAMPROMPT (TBPM) F(1I84)= 12.3; p = .001 0.89 0.44-1.31 

C-CAMPROMPT (EBPM) F(1,84)= 6.8; p = .011 0.90 0.46-1.33 

Table 3. Comparison between BAD patients and controls with respect to 

prospective memory after controlling for the confounding effects of 

demographic and clinical variables via ANCOVA 

SCHIZ (N = 44), NC (N = 44) Cohen's d 95% CI of Cohen's d 

C-CAMPROMPT (PM Total) F(1,84) =8.31; p = .005 0.63 0.20-1.05 

C-CAMPROMPT (TBPM) F(1,84}= 11.4; p : .001 0.75 0.31-1.18 

Table 4. Comparison between the schizophrenia and BAD groups with respect 

to prospective memory after controlling for the confounding effects of 

demographic and clim'ca丨 variables via ANCOVA 

SCHIZ (N = 44), NC (N = 44) Cohen's d 95% CI of Cohen's d 

C-CAMPROMPT (EBPM) F(1I84)= 7.10; p = .009 0.59 0.16-1.02 
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6,3» Demographic and clinical factors associated with 

The correlations between the SCHIZ patients' PM scores and 

their socio-demographic and clinical factors are shown in 

Table 5. The results of the stepwise multiple regression 

analyses are presented in Table 6. TBPM was predicted only 

by IQ, whereas EBPM was predicted by education and RM, 

and the PM total score was predicted by IQ and education 

level. 

The correlations between PM scores and 

socio-demographic and clinical factors in the BAD cohort are 

shown in Table 7, and the results of the stepwise multiple 

regression analyses are presented in Table 8. TBPM was 

predicted by depression, age, and education, EBPM by age 

and RM, and the PM total score by depressive symptoms, 

age, and RM. 

RM was associated with EBPM in both nosological groups. 

Depressive symptoms predicted PM in the BAD patients, but 
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the psychopathological variables were not correlated with 

any of the PM scores for their SCHIZ counterparts. 

Table 5. Correlation of prospective memory with socio-demographic and clinical 

variables for the cohort of schizophrenia patients 

N = 44 C-CAMPROMPT C-CAMPROMPT C-CAMPROMPT 

(TBPM) (EBPM) (PM Total) 

Age -.24 -.23 -.27 

Education (Years) .41** .45** .49** 

Age at onset -.28 -.13 -.24 

Length of illness .02 -.13 -.05 

PANSS+ -.06 -.09 -.09 

PANSS- -.08 -.03 -.07 

PANSS general -.05 .02 -.02 

C-RBMT .15 .41** .30* 

IQ (TONI3) .48** .36* .49** 

*p < .05; **p < .01 
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Table 6. Stepwise multiple regression analysis on prospective memory correlates 

for the schizophrenia cohort of patients 

Dependent variable Predictor(s) Beta p-value SE 

Beta 

C-CAMPROMPT (TBPM) R2=.23 IQ (TONI-3) 0.14 .001 0.04 

C* — -i O "7Q* 
(̂1,42) - Ĵ  'O, 

p = .001 

C-CAMPROMPT (EBPM) R2 = .30 Education 0.41 <.001 0.15 

F(2,41)= 8.63; p =.001 RBMT 0.22 <.05 0.09 

C-CAMPROMPT (PM Total) R2 = .33 IQ (TONI-3) 0.16 <.05 0.07 

F(2.41) = 10.05; p < .001 Education 0.73 <.05 0.31 
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Table 7, Correlation of prospective memory with socio-demographic and clinical 

variables in the BAD group 

N = 44 C-CAMPROMPT 

(TBPM) 

C-CAMPROMPT 

(EBPM) 

C-CAMPROMPT 

(PM Total) 

Age -.38* — -.47** 

Education (Years) .35* .22 .35* 

Age at onset -.16 -.17 -.20 

Length of illness -.27 -.30* -.33* 

HDRS -.47** -.09 

YMRS -.34 • 16. -.17 

C-RBMT .34* .43** .44** 

IQ (TONI3) .30* .26 .34* 

*p < .05; **p < .01 
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Table 8. Stepwise multiple regression analysis on prospective memory correlates 

for the cohort of BAD patients 

Dependent variable Predictor(s) Beta p-value SE Beta 

C-CAMPROMPT (TBPM) R2=. 44 HDRS -0.32 <.001 0.08 

F(3,40) =10.42; p<.001 AQ© -0.14 .025 0.06 

Education 0.54 .026 0.23 

C-CAMPROMPT (EBPM) R2 = . 31 Age -0.11 .011 0.04 

F{2,41) =8.99; p = .001 C-RBMT 0.23 .009 0.09 

C-CAMPROMPT (PM Total) r j / 2 一 

r\ —. .46 HDRS -0.31 .006 0.11 

F{3,40) =11.49; p < .001 Age -0.27 .001 0.08 

C-RBMT 0.46 .009 0.17 
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The socio-demographic and clinical data of the extended 

BAD group (N = 76) are shown In Table 9, and the 

correlations between PM scores and socio-demographic and 

clinical factors in the SCHIZ group are shown in Table 10. 

The results of the hierarchical multiple regression analyses 

for schizophrenia are presented in Tables 11 and 12. The PM 

total and EBPM scores were found to predict the level of CLS 

in these patients after controlling for the potential 

confounding effects of socio-demographical and clinical 

variables. 

The results of the hierarchical multiple regression 

analyses for the BAD patients are presented in Tables 13 

and 14. The PM total and TBPM scores were found to be 

significantly positively correlated with CLS after controlling 

for the potential confounding effects of the 

socio-demographical and clinical variables for this group. 
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After controlling for the effects of potential confounding 

variables, the PM total scores were found to predict the 

level of CLS in both patient groups in the regression model. 

TBPM and EBPM contributed independently to the CLS 

prediction in the BAD and SCHIZ cohorts, respectively. 
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Table 9. Socio-demographic and clinical characteristics of the extended BAD 

sample 

N = 76 BAD 

No % 

Male 23 30.3 

Mean SD 

Age 42.1 12.2 

Education (years) 11.2 3.3 

Age at onset 28.87 9.1 

Length of illness 13.4 10.1 

PANSS+ - -

PANSS- - -

HDRS 6.8 7.2 

YMRS 1.1 2.5 

C-CAMPROMPT (TBPM) 11.0 4.6 

C-CAMPROMPT (EBPM) 13.7 3.3 

C-CAMPROMPT (PM Total) 24.6 6.8 

C-RBMT 12.1 5.7 

IQ (TONI3) 90.1 13.9 

CFNA一CL 438.4 25.3 
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Table 10. Correlation of CLS with socio-demographic and clinical variables in 

BAD and schizophrenia groups 

BAD (N = 76) 

CFNA 一 C L 

SCHIZ (N = 44) 

CFNA一CL 

Age -.23 -.20 

Education (years) -.44" .50 

Age at onset -.04 -.17 

Length of illness -.25 -.05 

PANSS+ - -.16 

PANSS- - -.12 

HDRS -.21 -

YMRS -.06 -

C-CAMPROMPT (TBPM) 
* * 

.43 .40 

C-CAMPROMPT (EBPM) 
* 

.24 
* * 

.55 

C-CAMPROMPT (PM Total) 
* * 

.41 .53" 

C-RBMT 
* * 

.36 .45" 

IQ (TONI3) .3广 .47 

*p < .05; **p < .01 
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Table 11. Hierarchical regression analysis on PM total score in predicting 

community living skills in schizophrenia 

Dependent variable = CFNA_CL Predictor(s) Beta p-value SE Beta 

Block 1 R2 = .20; F(1I42) = 10.54; p =.002 C-RBMT 2.72 <.001 0.84 

Block 2 R2 = .37; F(2,41) = 12,20; p <.001 C-RBMT 1.92 .019 0.79 

AR2 = .17; F(1,4i)= 11.28; p = .002 PM Total 1.99 .002 0.59 

Table 12. Hierarchical regression analysis on EBPM score In predicting 

community living skills in schizophrenia 

Dependent variable = CFNA—CL Predictor(s) Beta p-value SE Beta 

Block 1 r \ .22; F (1,42) = 12.02; p = .001 IQ 1.02 .001 0.29 

Block 2 R 2 = .39; I F(2,41) = 13.18; p< .001 IQ 0.68 0.02 0.28 

A R 2 = . 1 7 ；F ( 1 i4i)=11.37;P = .002 EBPM 3.92 0.002 1.16 
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Table 13. Hierarchical regression analysis on PM total score in predicting 

community living skills in BAD 

Dependent variable = CFNA一CL Predictor(s) Beta p-value SE Beta 

Block 1 R 2= .20; F(1f74) =18.01; f )<.001 Education 3.39 <.001 0.80 

Block 2 R 2 = . 2 7 ; F(2,73) =13.46;[ 3 < .001 Education 2.63 .002 0.82 

AR2: =.07; p =, .008 PM Total 1.08 .008 0.40 

Table 14. Hierarchical regression analysis on TBPM in predicting community 

living skills in BAD 

Dependent variable = CFNA一CL Predictor(s) Beta p-value SE Beta 

Block 1 R2= . 2 0 ; F(1’74) =18.01; f )< .001 Education 3,39 <.001 0.80 

Block 2 R 2 = :-28; =14.01; | 3 < .001 Education 2.48 .004 0.83 

AR2 =.08; p =. ,005 TBPM 1.71 .005 0.60 
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Cohen's effect size was calculated using the effect size 

generator (Dev川y, 2004), the power of ANCOVA was 

generated using PASW 17.0, and the power of the multiple 

regressions was calculated via the PASS (Hintze, 2008). The 

power calculations for all of the study's statistical analyses 

are summarized in Table 15. 
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Table 15. Effect size and observed power calculations 

Statistical Test Effect Size Power 

PM total difference between SCHIZ and ANCOVA Cohen's d =0.91 .95 

NC 

TBPM difference between SCHIZ and ANCOVA Cohen's d =0.89 •93 

NC 

EBPM difference between SCHIZ and ANCOVA Cohen's d =0.90 .73 

NC 

PM total difference between BAD and ANCOVA Cohen's d =0.63 .81 

NC 

TBPM difference between BAD and NC ANCOVA Cohen's d =0.75 .92 

EBPM difference between SCHIZ and ANCOVA Cohen's d =0.59 .75 

BAD 

PM total correlates in SCHIZ Multiple regression r\ 脚,/Lo .99 

TBPM correlates in SCHIZ Multiple regression R2 = .30 .94 

EBPM correlates in SCHIZ Multiple regression r2 = .33 .97 

PM total correlates in BAD Multiple regression R2 = ..44 .98 

TBPM correlates in BAD Multiple regression rv — . 0 I .99 

EBPM correlates in BAD Multiple regression R2 = .46 .99 

PM total predicts CFNA—CL in SCHIZ Multiple regression AR2= .17; R c = .20 .92 

EBPM predicts CFNA_CL in SCHIZ Multiple regression AR2 =17- R2^= 22 
LjkS \ ••丨丨 

.93 

PM total predicts CFNA_CL in BAD Multiple regression AR2 = .07； R2c = .20 .76 

TBPM predict sCFNA—CL in BAD Multiple regression ARZ = .08； R2C ~ .20 .82 
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This study set out four main objectives, namely: (1) to 

apply the C-CAMPROMPT to an assessment of PM 

performance in schizophrenia and investigate whether it 

could corroborate earlier findings in the literature; (2) to 

explore the utility of the C-CAMPROMPT and examine its 

correlates in BAD; (3) to compare PM and its associated 

factors between schizophrenia and BAD patients; and (4) to 

explore the functional significance of PM through an 

examination of its predictive ability on the level of CLS. The 

study's findings are discussed in this chapter in line with 

these four main objectives. 



7.1.1. Hypothesis 1 

To the best of my knowledge, this was the first study to 

administer the C-CAMPROMPT to evaluate PM in 

schizophrenia. The first hypothesis, which posited that 

schizophrenia patients would perform worse than controls 

in all aspects of PM measured with the C-CAMPROMPT, was 

confirmed. The C-CAMPROMPT was sensitive enough to 

detect differences between the PM performance of these 

two groups. 

PM deficits have been repeatedly described in 

schizophrenia (Wang et al” 2009) in both the TBPM 

(Elvevag et alv 2003) and EBPM subtypes (Altgassen et al" 

2008; Kumar et al., 2005). Henry et al. (2007) and Twamley 

et al. (2008) both reported these patients to exhibit worse 

TBPM and EBPM performance than normal subjects. Other 

controlled studies Investigating TBPM and EBPM in 
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schizophrenia came to the same conclusion (Chan et al., 

2008b; Shum et al., 2004; Ungvari et al., 2008). In light of 

neuroimaging studies showing PM is related to prefrontal 

lobe functions in normal persons (Burgess et al., 2001, 

2003; Okuda et al" 2007; Reynolds et al., 2009; Simons et 

al., 2006) and prefrontal pathology in schizophrenia 

(Dumontheil et alv 2008; Harrison, 1999; Rose et al., 2006; 

Thermerios et al., 2005; Vogeley et al., 2003; Yamada et al-, 

2007), this finding was expected. 

7.1.2. Hypothesis 2 

The study's second hypothesis was that the PM total, TBPM, 

and EBPM scores would all have significant correlations with 

IQ and RM in schizophrenia patients, and it was also 

confirmed. 

IQ was found in the bivariate analyses to be positively 

associated with all subtypes of PM, and, after controlling for 

confounding variables, it remained correlated with the PM 
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total and TBPM scores. This finding is in line with those of 

previous studies reported in the literature (Henry et al., 

2007; Twamley et al., 2008; Wang et al., 2008, 2010a; 

Wang et al., 2008). TBPM requires a subject to have greater 

PM capacity to check time cues (Einstein et al., 1995; Groot 

et al., 2002; Shum et al., 2004; Woods et al., 2007), and it 

seems to be associated with the executive function of 

planning (Shum et al" 2004; Ungvari et al,, 2008). IQ is 

generally viewed as an overall index of cognitive functions 

(Wang et al., 2009), both combining and synthesizing 

knowledge acquired in the past and coping with new 

situations (Buschkuehl & Jaeggl, 2010). It is plausible to 

assume that a higher IQ would be associated with better 

strategic time estimation and performance monitoring 

during a TBPM test. 

In this study, RM was positively associated only with 

EBPM in multivariate analysis, a finding that is in 

accordance with earlier reports (Henry et al., 2007; Wang et 

al., 2008; Xiang et al., 2010b). PM is considered to comprise 
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multiple cognitive processes, one of which is RM (Einstein & 

McDaniel, 1996). RM plays a role in the cue detection and 

intention retrieval stages of PM (Wang et al., 2008; Woods 

et al., 2007), which explains its association with PM. 

However, RM alone cannot fully account for the impaired PM 

performance witnessed in schizophrenia (Altgassen et al., 

2008), which may be the reason it did not appear among 

the predictors of the PM total score in this study. TBPM 

requires self- initiated retrieval and the subsequent 

interruption of an ongoing activity, in contrast to EBPM, 

which requires only the interruption of that activity 

(Kvavilashvili & Ellis, 1996). TBPM may thus place greater 

demand on executive functions than RM (Einstein et al., 

1995; Shum et al., 2004; Ungvari et al_, 2008). 

In the bivariate analyses, education level was positively 

associated with all subtypes of PM. Having adjusted the 

covariants, it remained correlated with the EBPM and total 

PM scores, thus replicating earlier findings (Twamley et al., 

2008; Ungvari et al., 2008). Wang et al. (2009) proposed 
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that patients with higher levels of education have greater 

opportunities to undertake and practice PM tasks during 

their school years. Also, education may enhance such 

cognitive functions as intellectual efficiency, processing 

speed, attention, executive function, and memory (Avila et 

al., 2009) and increase the choice of strategies available for 

problem solving (Springer et alv 2005). EBPM performance 

has also been found to have an association with executive 

functions (Shum et al., 2004; Ungvari et al., 2008; Wang et 

al,, 2010a). It thus seems likely that education level has an 

impact on PM performance by modulating executive 

functions. 

The relationship between age and PM is a matter of 

controversy, with an association between the two found in 

some (Ungvari et al,, 2008; Wang et al., 2010b; Woods et 

al., 2007), but not all, investigations (Kumar et al., 2005; 

2008; Twamley et al., 2008). The current study also failed 

to find such an association, similar to studies carried out 

with normal subjects alone (Henry et al., 2004). Several 
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factors, including the complexity of PM tasks, difficulty of 

PM cues, and varying demand of the ongoing activities 

embedded in the PM tasks, have been postulated to 

modulate the relationship between age and PM (Cherry et 

al., 2001; Eusop-Roussel & Ergis, 2008; Mantyla, 1994; 

Rendell et aL, 2007). 

This study also found no correlation between any 

aspects of psychopathology and PM. Most (Kumar et al., 

2008; Ungvari et al., 2008; Wang et al., 2007, 2010b), but 

not all (Twamley et al., 2008; Woods et a(v 2007), studies in 

this arena have failed to identify a relationship between the 

negative psychotic symptoms of schizophrenia and PM. 

Hughes et al. (2002) suggested that the relationship 

between symptoms and cognition varies with schizophrenia 

progression, and Harvey et al. (1996) observed that 

cognitive deficits are more stable over time than negative 

symptoms. Hence, the discrepancy in prior results 

concerning the relationship between negative symptoms 

and PM may be explained by the inclusion of patients who 
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were at different stages of their illness. As there appears to 

be no compelling evidence to suggest a causal relationship 

between improvement in psychopathology and cognitive 

function in schizophrenia (Hughes et al., 2002), the lack of 

any correlations between psychiatric symptomatology and 

PM is not surprising. 

7.2.1. Hypothesis 3 

The study's third hypothesis, that is, that the BAD patients 

would perform worse than the controls in one or more of the 

PM total, EBPM, and TBPM scores of the C-CAMPROMPT, was 

partially confirmed. These patients had poorer PM total and 

TBPM, but not EBPM, scores than the controls. 

The presence of PM impairment in BAD is in line with 

findings reported in other rieuropsychiatric conditions 
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(Altgassen et al., 2009; Rude et al., 1999; Wang et al., 2009; 

Woods et al., 2008b). Successful PM performance is held to 

be dependent on multiple cognitive processes (Einstein & 

McDaniel, 1996), and BAD has been shown to involve 

cognitive impairments in memory and executive functions 

(Arts et al., 2008; Quraishi & Frangou, 2002; Robinson et al” 

2006). In addition, the findings also lend indirect support to 

prefrontal involvement in PM in this patient group (Beyer & 

Krishnan, 2002; Burgess et al., 2008; Marvel & Paradiso, 

2004; Yu et al., 2010). 

The fact that there was a greater difference in TBPM 

than EBPM between the BAD group and the controls may be 

interpreted as indicative of the difference in difficulty 

between the two types of PM tasks. TBPM is believed to be 

more demanding on cognitive resources than EBPM 

(Einstein et al., 1995; Shum et al" 2004; Wang et al., 2008). 

The TBPM task requires self-initiated retrieval and the 

subsequent interruption of an ongoing activity, in contrast 

to the EBPM task, which requires only the interruption of 
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that activity (Kvavilashvili & Ellis, 1996), It could be that 

TBPM, but not EBPM, is sufficiently difficult to cause such 

impairment in BAD patients. 

7.2.2. Hypothesis 4 

The fourth hypothesis that the PM total and EBPM and TBPM 

task scores of the C-CAMPROMPT would have significant 

correlations with IQ and RM in the BAD cohort was partially 

confirmed. 

In bivariate analysis, RM was positively associated with 

all subtypes of PM, whereas in multivariate analysis, it 

remained correlated only with the EBPM and PM total scores. 

This finding provides support for the conception of RM as a 

component process of PM (日nstein & McDaniel, 1996; 

Woods et al., 2007) and concurs with the findings of 

previous studies of schizophrenia patients (Henry et al., 

2007; Wang et al., 2008; Xiang et al_, 2010b). The 

association between RM and EBPM, but not TBPM, can be 
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explained by the different processes involved in the two PM 

subtypes. As previously noted, TBPM requires self-initiated 

retrieval and the subsequent interruption of an ongoing 

activity, in contrast to EBPM, which requires only the 

Interruption of that activity (Kvavilashvili & Ellis, 1996). 

TBPM may thus place greater demand than RM on executive 

functions (Einstein et al., 1995; Shum et al., 2004; Ungvari 

et al., 2008). 

In the bivariate analyses, education level was positively 

associated with the TBPM and PM total scores of the BAD 

subjects, whereas the multivariate analyses showed it to 

predict only TBPM. Similarly, education had an impact on 

the PM performance of schizophrenia patients. Better 

educated individuals are likely to have more opportunities 

to practice PM activities (Wang et al., 2009), and the 

educational process may also enhance intellectual efficiency, 

memory, and problem-solving strategies (Avila et al., 2009; 

Springer et al., 2005). As noted, TBPM requires subjects to 

check time cues (Einstein et al., 1995; Groot et al., 2002; 
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Shum et al., 2004; Woods et al., 2007), and it seems to be 

associated with the executive function of planning (Shum et 

al., 2004; Ungvari et al., 2008). Hence, it is plausible that 

education enhances the cognitive strategies needed for cue 

detection in the TBPM task. 

In both the bivariate and multivariate analyses, 

depressive symptoms were found to be negatively 

associated with the TBPM and PM total scores of BAD 

patients. Similar results have been reported in clinically 

depressed persons compared to normal controls (Altgassen 

et al., 2009; Rude et alv 1999). In healthy persons, 

depressive features have also been found to affect PM 

performance (Jeong & Cranney, 2009; Kliegel et al., 2005; 

Schmidt, 2004). These findings could be interpreted in light 

of the Resource Allocation Model (Ellis & Ashbrook, 1988), 

according to which persons suffering from depression are 

accompanied by intrusive, self-deprecating, and irrelevant 

thoughts that compete with relevant cognitive activities. As 

PM involves multiple cognitive processes (曰nstein & 
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McDaniel, 1996; Ellis & Freeman, 2008), it is unsurprising 

that a deterioration in PM performance would be observed 

in depressed individuals. 

Age was found to be negatively correlated with all 

subtypes of PM in the BAD cohort in both the bivariate and 

multivariate analyses, which accords with the findings of 

research carried out on normal subjects (Einstein et alv 

1995) and schizophrenia patients (Ungvari et al" 2008; 

Wang et alv 2010b; Woods et alv 2007). This finding can be 

explained in terms of the ageing effect on the dysfunction of 

the prefrontal cortex (Bergfield et al., 2010; Manji et al., 

2001) that mediates PM (Burgess et aL, 2008; Okuda et aL, 

2007; Reynolds et al., 2009; Simons et al., 2006). 

7.3.1. Hypothesis 5 
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To the best of my knowledge, this was the first study to 

compare PM performance between schizophrenia and BAD 

patients. The study's fifth hypothesis was that the former 

would exhibit worse performance than the latter on one or 

more of the PM total, TBPM, and EBPM scores of the 

C-CAMPROMPT, and it was partly confirmed. The 

schizophrenia patients had worse EBPM scores than their 

BAD counterparts. 

Earlier findings (Wang et al., 2009) indicated that 

schizophrenia patients do worse than controls in both TBPM 

and EBPM, whereas the results of this study suggest that 

BAD patients suffer only impaired TBPM relative to normal 

controls. 

The results of this study also showed BAD patients to 

have less severe PM impairment than schizophrenia 

patients. There is substantial evidence to suggest that BAD 

patients display cognitive deficits similar to those found in 

schizophrenia (Hill et al., 2008; Jabben et al., 2009), 

although usually to a lesser extent (Krabbendam et al., 
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2005; Maier et al., 2006; Stefanopouiou et al., 2009). 

Neuroimaging studies have suggested prefrontal lobe 

involvement in normal subjects performing PM tasks 

(Burgess et al_, 2003; Reynolds et al., 2009; Simons et al., 

2006). Furthermore, Okuda et al. (2007) argued that the 

regions within the prefrontal cortex have differing degrees 

of involvement in TBPM (medial and left superior lateral 

prefrontal) and EBPM (lateral prefrontal). Although 

prefrontal lobe pathology features in both schizophrenia 

and BAD, the former seems to be more generalized, 

whereas the latter has more specific involvement (Marvel & 

Paradiso, 2004; Shenton et al., 2001; Vogeley et al” 2003; 

Yu et al., 2010), which may explain the PM differences found 

in the two patient groups. 

7.3.2. Hypothesis 6 

The sixth hypothesis that the PM scores of the 

C-CAMPROMPT would have independent associations with 
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IQ and RM in both the schizophrenia and BAD patients was 

only partially confirmed. Multivariate analysis showed PM to 

be associated with IQ, RM, and education level in 

schizophrenia patients and with depressive symptoms, age, 

and RM in BAD patients (Figure 3). 

Figure 3. Comparison of PM correlates in schizophrenia and bipolar 

affective disorder 

SCHIZ BAD 

Dependent variable Predictors Predictors 

TBPM IQ HDRS 

Age 

Education 

EBPM Education Age 

C-RBMT C-RBMT 

PM total IQ HDRS 

Education Age 

C-RBMT 

Multivariate analysis showed RM to be positively 

associated with EBPM in both patient groups, a finding that 

further confirms RM as a component process of PM (Einstein 

& McDaniel, 1996; Woods et al., 2007). Furthermore, RM 

remained a predictor of the PM total scores in the BAD 
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cohort, but not in their schizophrenia counterparts, in the 

multivariate analyses. Altgassen et al. (2008) argued that 

RM plays a role in, but cannot fully account for, PM 

performance. Taken together, the evidence suggests that 

RM plays a more significant role in PM impairment in BAD 

than in schizophrenia. 

In the multivariate analyses, education level was 

positively associated with EBPM in schizophrenia and TBPM 

in BAD. Education is considered to enhance cognitive 

functions, such as intellectual efficiency, processing speed, 

attention, executive function, and memory (Avila et al., 

2009), as well as offer a greater choice of problem-solving 

strategies (Springer et alv 2005), all of which can improve 

PM performance. Furthermore, Wang et al. (2009) argued 

that those with more education may have more 

opportunities to practice PM tasks and may thus exhibit 

better corresponding performance. 

The multivariate analyses showed IQ to be positively 

associated with the TBPM and PM total scores in the 
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schizophrenia patients, but not in their BAD counterparts. 

The role played by IQ in PM performance seems less 

significant in BAD than in schizophrenia. IQ may help to 

combine and synthesize knowledge acquired in the past, as 

well as help to cope with new situations (Buschkuehl & 

Jaeggi, 2010), which in turn contributes to strategic time 

estimation and monitoring in PM performance (日nstein et 

al., 2005). Morrison et al. (2006) found that IQ declines 

over time in schizophrenia, which may account for the 

positive association between PM and IQ in this population. 

In this study, depressive symptoms had an impact on PM 

in the BAD patients, but psychopathology had no effect on 

PM in the schizophrenia patients. The difference may be 

interpreted in terms of the two groups' cognitive profiles 

across different stages of their illness. The relative stability 

in cognitive profiles across the acute to chronic phases of 

schizophrenia has been documented, although (t remains a 

matter of controversy (Sponheim et aL, 2010). In contrast, 

BAD patients In remission have been reported to display 
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better cognitive performance than in the symptomatic 

phase of their illness (Quraishi & Frangou, 2002). 

The results of the current study also show age to be 

negatively correlated with all subtypes of FM in BAD, 

contrary to the findings for the schizophrenia group. A 

number of previous schizophrenia studies have also yielded 

positive results for the association between age and PM 

(Ungvari et al., 2008; Wang et al., 2010b; Woods et al., 

2007). Such factors as the complexity of PM tasks, difficulty 

of PM cues, and the varying demands of the ongoing 

activities embedded in the PM tasks have been 

hypothesized to modulate between age and PM (Cherry et 

al., 2001; Eusop-Roussel & Ergis, 2008; Mantyla, 1994; 

Rendell et al., 2007). These factors should have been 

constant across both patient groups in this study, although 

the data suggest a greater age-related decline in PM 

performance in BAD compared to schizophrenia. A 

longitudinal study carried out by Friedman et al. (2001a) 

found the cognitive status of schizophrenia patients to 
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remain fairly stable until after the age of 65. The effect of 

age on neurocognitive abilities appears more obvious in 

BAD patients (Burdick et al., 2006; Wingo et al., 2009). 

7.4.1. Hypothesis 7 

The seventh hypothesis, that Is, that one or more of the PM 

total, EBPM, and TBPM scores of the C-CAMPROMPT would 

predict the level of CLS in schizophrenia patients after 

controlling for the potential confounding effects of clinical, 

neuropsychological, and socio-demographic variables, was 

confirmed. 

In the bivariate analyses, all three PM scores were 

positively correlated with CLS, arid, in the multivariate 

analyses, the PM total and EBPM scores remained predictors 

of CLS. This finding is in line with the results of two recent 
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studies. The paper published by Ritch et al. (2003) may be 

the earliest report on the role played by PM in predicting a 

performance-based measure of ADL, whereas Twamley et al. 

(2008) found PM to predict finance and communication 

skills. Two other studies (Ungvari et al,, 2008; Xiang et aL, 

2010a), in contrast, reported a non-significant correlation 

between PM and ADL, including self-care. 

Ellis and Freeman (2008) opined that self-care tasks are 

supported by environmental cues as well as repeat practice 

and thus are unrelated to PM, It could be that the inclusion 

of self-care measures obscured the impact of PM on 

functional outcomes in the studies of Ungvari et al. (2008) 

and Xiang et al. (2010a). Importantly, the positive findings 

obtained in the current study were reflected by the use of a 

single CLS construct as the functional outcome assessment, 

In fact, the self-care subscale of this functional measure 

was not associated with any of the PM scores. Moreover, 

these positive findings can be interpreted in light of the fact 

that memory and executive functioning have been 
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consistently identified as predictors of CLS (Green et al., 

2000; McClure et al,, 2007; Rempfer et al., 2003; Sharma 

et al,, 2003), whereas PM comprises multiple cognitive 

processes, including RM and executive control (Einstein & 

McDaniel, 1996; McDaniel et al., 2004). 

7.4.2. Hypothesis 8 

The study's eighth hypothesis that one or more of the PM 

total, EBPM, and TBPM scores of the C-CAMPROMPT would 

predict the level of CLS in BAD after controlling for the 

potential confounding effects of socio-demographic, clinical, 

and neuropsychological variables was also confirmed. 

In the bivariate analyses, all three scores were positively 

associated with CLS, with the PM total and TBPM scores 

remaining predictors of CLS iri the multivariate analyses. 

There is no other study on BAD in the literature, but 

preliminary evidence for the significance of PM in CLS exists 

for other neuropsychiatric conditions. As discussed earlier 
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(Section 7.3.1), the functional significance of PM in 

schizophrenia is well established. Fortin et al. (2003) 

reported that strategic planning and PM underpin the CLS of 

persons with temporal lobe lesion. Woods et al. (2008b) 

also found PM to play a significant part in CLS performance 

in a sample of 66 individuals infected with HIV. 

In the BAD literature, both memory and executive 

function have been identified as predictors of global 

functioning (Bonnin et al., 2010; Laes & Sponheim, 2006; 

Marti no et alv 2009; Wingo et al,, 2009), which can be 

broken down into the areas of occupational and social 

functions and community living (Dever, 1988). Given the 

established relationship between PM and RM and executive 

functioning (Henry et al., 2007; Kumar et al., 2008; Shum 

et al., 2004; Twamley et al., 2008; Ungvari et al., 2008; 

Wang et al., 2008), the functional significance of PM in the 

performance of CLS in BAD patients in this study is 

unsurprising. 

Furthermore, the positive findings of this study support 
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the postulation (Uttl et al., 2001; Guimond et al., 2006) that 

CLS comprises the components of planning, PM, working 

memory, and RM. 

7.4.3. Hypothesis 9 

The ninth and final hypothesis, that is, that TBPM and EBPM 

would predict the level of CLS in schizophrenia and BAD 

patients differentially after controlling for the potential 

confounding effects of socio-demographic, clinical, and 

neuropsychological variables, was also confirmed. 

In the multivariate analyses, the PM total score was 

positively correlated with the level of CLS in both patient 

groups. When the subtypes of PM were entered into the 

multiple regression analyses, EBPM and TBPM remained 

predictors of CLS in the schizophrenia and BAD cohorts, 

respectively. 

The findings for the BAD group replicate an earlier study 

reporting that these patients have only TBPM impairment 
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(Lee et aiv 2010), whereas those for the schizophrenia 

group are consistent with the report of Twamley et al. 

(2008), who found only EBPM to predict the level of CLS in 

this patient group. Twamley et al. (2008) attributed their 

results to the relationship between EBPM and impaired cue 

detection and intention-cue pairings, which are particularly 

prevalent in schizophrenia (Woods et al., 2007). However, in 

the current study, the schizophrenia patients displayed not 

only EBPM deficits, but also TBPM impairment (Section 

7.1.1). These patients' TBPM was positively correlated with 

CLS in bivariate analysis, but not in multivariate analysis. 

These findings may reflect the different mechanisms 

underpinning PM's role in CLS in schizophrenia and BAD. 

TBPM and EBPM are considered to have different 

relationships to the prefrontal cortex (Okuda et al., 2007). 

Although schizophrenia and BAD sufferers both exhibit 

prefrontal pathology, the two PM subtypes may affect the 

brain regions differently in the two groups (Marvel & 

Paradiso, 2004; Shenton et al,, 2001; Vogeley et al_, 2003; 
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Yu et al., 2010). 

7-5. Strengths and limitations of the study 

The strengths of this study include its inclusion of normal 

controls, the use of standardized assessment instruments, 

explicit entry criteria for the subjects, and Independent 

assessment of various aspects of the investigation. The BAD 

patients were matched with the controls, whereas the 

schizophrenia patients were close to the controls in terms of 

IQ, age, and education level, but not sex due to the small 

sample size. 

However, the study's results should be interpreted with 

caution because of certain methodological limitations. First, 

illiterate and more severely ill patients were excluded. 

Second, important cognitive domains such as executive 

functions were not examined, as my primary 

neuropsychological focus was on assessing the confounding 

effect of RM on PM. Third, drug treatment, a potential 
107 



covariant, was not tested for logistical reasons. Finally, the 

sample size for the comparison study was relatively small, 

although the study had satisfactory statistical power. 
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This study contributes to the literature on PM in 

schizophrenia and BAD in the following ways. First, it 

reports an improved PM assessment of patients through the 

application of a standardized psychometric PM test, the 

C-CAMPROMPT. Second, it provides a better understanding 

of PM performance in schizophrenia and BAD, as well as its 

associated socio-demographic and clinical factors. Third, it 

confirms the functional significance of PM in patients' CLS, 

which has far-reaching implications for their successful 

rehabilitation. 

All but two (Twamley etal., 2008; Woods etal., 2007) of the 
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PM studies of schizophrenia published so far have employed 

experimental tasks without psychometric properties, and 

they thus have questionable ecological validity. The 

C-CAMPROMPT (Chan et al., 2008a; Lou et al., 2009; Wilson 

et al., 2005) is a standardized psychometric PM test, which, 

in this study, proved to be sensitive enough to differentiate 

both schizophrenia and BAD patients from normal controls. 

The study's findings corroborate other recent PM findings in 

schizophrenia. Its use of the C-CAMPROMPT will 

undoubtedly strengthen the robustness of PM research arid 

promote the test's application in clinical practice in terms of 

developing treatment options and evaluating their 

outcome. 

Compared to schizophrenia, little is known about PM in BAD. 
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This study found BAD patients to display better EBPM 

performance than their schizophrenia counterparts. PM is a 

complex construct that involves multiple cognitive 

processes (Einstein & McDaniel, 1996; McDaniel et al., 

2004), and its socio-demographic and clinical correlates 

were shown to differ in the two patient groups In this study. 

In the schizophrenia sample, PM was associated with IQ, RM, 

and education, whereas in the BAD sample, it was 

correlated with RM, depressive symptoms, and age. 

Although preliminary evidence of the significance of PM in 

CLS has been reported (Ritch et al., 2003; Twamley et al,, 

2008), the narrow construct of the functional measures 

used in previous studies and the ambiguous results due to 

methodological shortcomings (Ungvari et al., 2008; Xiarig 

et al_, 2010a) warrant further investigation. In the current 
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study, PM was found to predict the level of CLS in both 

schizophrenia and BAD patients. In further analyses, EBPM 

was found to have a greater impact on everyday functioning 

in schizophrenia, whereas TBPM was found to be more 

influential in BAD. 

This study's successful use of the C-CAMPROMPT, a 

standardized PM test, undoubtedly strengthens the 

robustness of PM research and can be expected to promote 

the test's application in clinical practice in terms of 

developing treatment options and evaluating their outcome. 

The further clarification of PM performance that this study 

offers, as well as its identification of the factors associated 

with PM in schizophrenia and BAD and comparison between 

the two groups, helps to further our understanding of PM. 

Moreover, the evidence presented here of PM's predictive 

ability for such functional measures as CLS will promote its 
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inclusion in psychiatric practice. 

8.5. Directions for future research 

As this study has proved the functional significance of PM, 

the next logical step would be the inclusion of PM in clinical 

Investigations, namely, in treatment and related outcome 

studies. Furthermore, the impact of PM on other aspects of 

everyday functioning, such as occupational and social 

functioning, warrants future investigations. Compared to 

schizophrenia, PM research in BAD is in the very early 

stages, and further study of this patient group is clearly 

necessary. As for further research, PM studies should 

include a variety of other psychiatric disorders and to 

expand the scope of investigation to involve detailed 

neuropsychological assessments and functional 

neuroimaging studies (fMRI). 
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EMdisBiteJii： 
HXfenifoij,̂  as leflKtefliT 'Beftmict, J.d^tMd reqcoOT.-in; to JtuntU, 
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TTis ii «»ditertc€il fiailEaa ro sitTOiSiazje fax OT jDesea-c jp/cJaasic î aess arajTOiTeaŝ  
deniai «f Sm: | 巧Sasf iaiaalk® cc ensaern^!：, ̂ tddws c^iarjcedss^ Hy JOET 
anlicgj&xn ut consegQKacK’ -asiftjiitk： aQrt-ten and ilamaitj. Sisis tor 
-1&15: Il̂ iagM KxnteK wgrgascd CKt fcacisvifiw-

G13 Distarliflaw* af ̂ oSffiim 
DISFAII-AXCTARI TTIE INRISAON, ARIFLICARO] DF 楓��IFIFL̂ IS, T«�3VIFLR， 
mevwrnKics，；oxS sj ttiX. Bsiis feendng: ttoi^s and Ti 曲；rdcx mmfesKriim fM 
caiisfi iriiervwiw: 

G14 Pĉ cc im|itil!»s ĉ atrdl 
BisEtCfimS Ttpilsdm sr*acosi7ca c<f scoxitj en inner wjes, rMTEJting1 is SEMfi-t, isjniaMseC, 
art'fas ,̂ ocrrdsflirtctfiilflis^arg^ of wnssoa inil enusdms wiftait cmrern 
caruseqiî ces. Basis 加B&ii'v'kc fiinris： tkt cciinfc ctf iniwviftw aend 
irimarf cais warSm 孤 lamilf. 

G15 Prweeŝ iitkni 
vAh IsscniaOOLj" d'.osgMs. aridfedSngs ani wil5i aQtisdc co 

fiwrfcmsnJ* ixfrealrj* QnKata&xn 23w3 ailajdve Basis tm： raiisg: ItosrfersoML bcJiniar 
olrsKvefliflsririg tSe cairse G£ isxesvkw-

GIS A^tf* avaiiliiJiice 
BisrariisXeil social civ̂ -rawmt ssŝ dizt̂  mwjrnnlitjl feso; lostî y, m. distrast Bâ is 
fcxr ralinc： Eq ads aS mctkxsirio ly janmsy casie TOafloars m fenib；-

mRMALE D(EN]E3T5S)CKGEK 
ZI WrwJrfP&Piimraes Hf̂mkm 

Die 3«gri££ff siufi -o.se Jurf TEXS vagt, >tdt Â sencrigea. smdl ci jrasŝ ssn. Zi52rnn«ithas»ea 
sicar ̂ *Eisr3nxd.cJi- Efe %'jgKT Zmrnî niiarig llrili r e^xmist, 
wadfr^n. dcS danrx jUmlSlkJwfs Encĵ fitex BbsSfirî sn Ttam^ Tjftsca fiLnten ich 
anch VETSftkKSea. Eanlsmfcutiô FU m^m isxa Sî stimtimAn 

K5 IK̂ NLOIXI 
l as: ajacsmfti; ̂ I^tfcKx, «s： tnetra zs^JrcxJie, flei SinnsmmrimeOjas： dixrS.-

Iix«cs.€nrifi l̂ ilanlcê rSÊ  axf. so tos titer Bmir&cS: dncj amfaU ̂ lecl̂ elscSfia 
BenSzrkteartg earsiifct. 

,_ j 

J i s 
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fto ba adimlEslŝ Bniti b'/ s tmalth eara prates slamal) 
Passenfs Nsme 
Date af Ai-sass-ment 

Tti rate she sevsrliy of ifep̂ ssiii-ni in patlenls who ara already {tlEfraosaS ss depreiE-sd, admlnlEtef this 
questCDrtiKilffE. The htglier She score, the mare Eev&re the depresstora. 
Far each item, write the correct niiiinlier ora llie line next m Use it棚-(Only one response per Itens? 

f- DEPRESSED JIKJOD fetinass, hopeless, helptess, worthiess) 
. a= Absent 

1-The&e f&eiing states Indlcatad only on t|U£Etionfng 
2- Thss-B feeling Etatfis spanSanfiausî  raportsd vBrbaHy 
3二 CQmraimlcstes feeling stetes nan-vmbally—le., through facial sxpresjS&Ki, passurfi. 

vclce, an-i tenderrfry la w&ep-
Pstlent reports VIRTU ALLY ONLY these feeling siatits In his span5an&Di£E verbal ind nan-
vsrtKil wmrnimicsiiDn 

2. FEELINGS OF GUILT 

_ 0= Absent 
IS Self reproacfs, feels he has IES. ps&ple TFOWIS 
2- ideas af guilt or rumlnstlan oviff pasl errors or sinful deeds 
3二 PsreseKE Jifeeas is 3 punssfernent. Delusions of gtillt 
4= Hears accusst&ry or iisnunclatory voices anil/Dr experfences thre3ienlng visual 

hallucteau&ni& 

SU0C8DE 

, 0= Absent 
l=t Feai& life is not w^rth 核vfng 
2= Wishes he were dead m any ？liaufhts c-f pn<E5l&lE dea?fi to s&lf 
3= SuScldsl Ideas- c-r fassure 
4= Attempts aE suicide fan'/ ssrftr.i££ aisernpt ra?es 

4. INSOMNIA EARLY 
. 0= No dlff^Ity facing as-laEp 

1= complaine of occasEuniaS difflcuitf falllngi aslsep—i.e., more thani 1/2 hutir 
2 ; Complains of nEghtly ilfflailty felling asleep 

5. SNSOMMIA M80DIJE 
. Q= Na d_[ul?y 

1= Patient complains offeeincp resslesE and dfstorbfrti tfurlng ？he nlghs 
2= Waking dualng the night—any getting out c-f bed rat&E Z lex-cs-pt fw purposes cf voiJmgj 
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HDRS (page 2) 

6. BNSOM:NEA. UTTE 
. Q丨=No diUcully 

3-Waking in early huurs oftka mc'rnlng hul goes back la sleep 
unsafale to fall •asleep again if he aul of b&d 

7. WORK AND ACT3WTBES 
. 0= HQ difficuky 

Is Thoughts htmI feelings, -uf iRcapacEty; fa贿us or waakneas relatEEi to actMtfes; work cr 
hobbles 
Lass of (nierest fn activity; hotsbiss oir wcuk.—either dlrec% repoitei by pa£lentr or indimct in llstlEasTbBss, indecs&mn and vadilalfsns {feeli hs has tn* pus-h i-sIFlo work or 
activitfes；1 

3= Decrease Ira aclusl time spsnl In 2.ctlvllE5 ar dEcreass In pradiDrtlvlsy 
4= Slapped working because of pneEeni illness 

S- RETARDATEONs PSVCHOMOTOR Gfewness of thought 3nd speech; Impaired abJ!% 
to conceustnitE； dEcrEaE-ed motor acElvl̂；' 

. 0= Normal &paech and thought 
is Slight r&tairdatlon at intsrvlaw 

Obvioui； ratanfaffljii at Interview 
3s interview difficult 

ccrnplEta Ettcpor 
9. AGBTATION 
_ None 

1: Rdgetlfsess 
2=- Playing with hsmds, half, Etc. 

Moving about, oral sft still 4s： Hand wringing, nail bltEiig, hslr-pifillng, fatting of leps 
10. AMXaETY {PSVCHICSLOOCAD 
. £h= No dlffkully 

1st SuhjsctlVE tsJBlan anil imtabillly 
2-mtrVylng about mmc-r matEers-
3- ApprehsrisEve stEEtmfe apparent In face or speech 

Fears fxpressed without quastlonlnf 
11. AftDSlETV SOMAUCs Pĥ ic-logiical c&i&iiomltanSs of urssclsty; ii.e.T effects of aulanamlc 

ovfimctr̂ r "butterfilesr indlgEslira, siamach cramps, belching, dlsrrtiea, palpations, 
hypeifveirtilatlan, pas-ssEhesla, swe3liaf, flushing, irsmc'r, hsarfache, ua-inan/ frequencyi-
Avoid ssklng abDirt pcs-slbla msdlcatlc-rs side sifets lie., ilrv mausli, conslip3lic-iii 
0= Absent 
l: Mild 
2=- Moderate 
3= Severe 
4= incspadtatlng 
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HDRS (page 2) 

0= Nthis 
1= Loss of appetite but eating wllhoul encc<uragem£rt,t fnnn others. Food ln52ke 

about normal 
2= OffFlcufty wttlni'iit icrglng frarrs ctftsrs. Marked reducssc-n tr-f appetite and 

faad 
J 3. SOMATIC SYMPTOMS GENERAL 

0= NC'ILB 

1= Heaviness In ilrnbs, back c<r head. Backaches., headache, missclE achas. Loss of {Lraergv 
and falfgafasilty 

2= Any clear-cut i.yrnpiam rates 2 
GENITAL SYMPTOMS Gymptc'ms such as: Ic-s-s of libido; impaired s&jocal perfoinniiM:e; 
menEtrual disturbances) 
0= Absent 
l=MEld 
2= Ssvere 

3 5, HYPOCHONDRRASBS 

0= Net p resent 
1= sslF-sbsorptlon ttHMllly) 
2= Precccupatlon with health 
3= Frer îuBnl complaints, rnpEBSta fair bslpi, etc. 

4= HYpadioniSrteca! isEiKlans 
LOSS OF WEIGHT 
A, When rating by history: 

0= ND weight loss 
1= Probably weight to&s asŝ lated wl?h presertit Hlrteas 
2= SeflmtB (according la patlErstl weight lass 
3.= Kc-t assessed 

0 7. liNSfCHT 
•D= Acknowledges beto-gi d spressei and I tl 
iss Adcnowleiges SIIHESS bul attrlbirtss cause la bad fin>d, dlmate, avefw»c*rk, virus, ns-Ed 

far rasi, ale. 
2= DehIes being ill as. 2)1 

3£. OEURNAL VAEHATIOH 

jSu Hate vatietier svinptorns are En marnlng a? Evening, if NO i!urnal vmlatkm, mailt none 
0= iM'D vafiatlon 
ls= worse in A.M. 
2= Worse in RM. 

E‘ 'Atisn presen?:, marl: the severity at the vsrlaHan. Mark. "None" If H D vanatsun 
0= WCflE 
l=Mlld 
2- S&vere 
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rn. DEPERSONALIZATION AND DEREALIZATION (Such as: FGellrtgiE of unreality; 
Nihilistic ldeas'1 
0= Abfanl: 
!= MiM 
2= Moderate 
3= 5evsre 
4- Inc3pi_d?i2tlng 

20. PARANOBD SYMPTOMS 
. 0= None 

1- 5u5pldei£S 
2= Ideas of refejance 
3= Delusions af rafejence and persecutic-n 

21, OBSESSIONAL AND COMPULSIVE SYMPTOMS 
0= Ab&sni 
1= Mild 
2= Severe 

Tdlal Sccre 
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B&mEaimsSczflfi 
llau/e /zr Ssmvtf： txsu-Dsr pupje rt csci: t!sn a to Tii: the aî irtY ul" 

jiaistatis n liic 'Slsca sfssI jcc Knta i? b pate da: e^ic uf ivcnif, 
preasicx ；fusij- am w requstd S» qsabh Isr iiatrsJnR 
Tht tosn ̂ rsviini icr̂ uics. fxtc aa. î siac lie. lum t ibc! o smrrory to 

si; ctv‘ alĥ ijii: Ibn he Ihc reiisr (I331 rcif. 
tev ara Sir piirfia (pm iKhnk nr h&l fs-clsi o JtmJ Rcctrŝ â) 

Elllcr ntpcrmc: was lhr vsLc ts aẑanL Ths bi i«iicuji:lF issfd v-ia ĉmds kT a 
psrccis' cm-pslicE. dbo nci htinrtVxz priigiQsxi: aztxElaJ hi lhc Ls>-t 

LEevamdMx>d 

2. 

0. Abasnt 
1. Sdbjecfe'趣iroHEBd 
1 Anira2ieB3; gstnrs icmaied 
3. Eŝ esaK.'a ensHy; jbjjHKEtre： at tiDdfiS； 

4. Mitm esdten^ni： oonrimioas. l̂ penidfuiiy 
(catMtbacaJiaŝ  

3. SsocjjEf J&JfcTEnr 
0. oat maeasdi 
1. MBdfe" or pcssiKy increased 
1 DSSEJIS aigedh'e moHEaca 
3. %<5!ntoeaESEaialcDQtHat daibc 

sesaal omtlss-; Ĵ perseaial mr 
4. Osst sssaal nds fKraratd patrais, 

inerejawar) 

2€SS ！baa icoaal 坊 mcra tan 咖 

inaad&isfesj 
i f t rs l^ 

J. i&TiaijJî ' 
{J.Aflsoir 
]‘ increasad 
4.]ni)cabla gfttiias dEtos-iMentepf； hkŵ  îsods ofimsjsror aiE0yaiKe mvs 6. FiEQuailb inftibfe dnrirHiGtg^ga;： 

oaEfeoatot — 
5. Hksstî  imto-opaaEKB； ndroiew in̂ aisfDle 

Spceck (Bstf J 
Q.yoiroaise 
2. leels talfcstKe 
4. Sosased rate EC aEsnmr s tiiESv TsSxsa 

HOB 
Pasfa; miaistasfy innaosffll rate and amrait m 

comfmioua speach. 

0. Absent 
E CIctauiKiliaiUil̂  nuU! diSlMat&ilit̂ 【I 
dramas 1 K5t3ndiale; hoss g<aŜ "lfaou#rf; cbmang 

tragnailh" ladng diiKEte 
3 . Eight•offte; tm^sntMit}- 一 

follow; il̂ iming, ectelafe 
4. licEî sot ominnnidrHiGQHEiCBsDi'la 

S. CMmt 

O.Nmml 
1 Qasstiiaiatfe 
4. Ŝ edaJiasjjeci 
6. dandickor 

ini€EiB£5 
liŷ nsHE n̂is 

idsas: idsastofiaSEnce 

9. I^zn^m'^A^ro^vS^mimr 
0.逊现 KHipffî  
2. Sarcaife; load atftn-pg. pmdfid 
4. Dacamfng; txaLti ainskd — 6. TbrsatEns tamigsar; abaitrnp： jEpgviaydiffioaJt 
3. JasacOtriH； dsnruaipa;. intexisa, aqMssfnla, 

0. Aifiipiare disss and sranaiEg 
L Manndlly tnkstmtS 
1 ？teoôr znxKasa: nxdaately dishm'sM 
3. Dislisi.falled; prth- cMiei; gmisfa naJse-球 
4. Ccoflet却 unkeop; dsKnalEdttiizarra gar 

a 她 illnfiss; naesi fixr 
LPorsabfyEll 
2.刺 r#=; bsteifiur cĥ nfa. ma dpniw aipss 
3- ptssftfe daiES iabdmif'Stir, fcot 
bsjSS iHniss 
4 Casks nEy beini恤 dac§a 
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C^W-Sto^te l lmE . 

姓名： 媚號= 

護出指不�「我會讀一薦大fe五至六行字银文意逸® 

聽 = ^M^ iBM ?
當我讀完後“你暴M^喷內容哞我 

貢 大 阈 仔 以 南 六 么 、 噯 場 山 火 - w 

由於消防車嗜能夠直違火場 ： 全部瑋防 & 

勞 都 要 由 直 昇 機 遷 适 • ^ 

•近变大生農場被台色漆煙遮蓋
：
所有家 

畜都要疏散“.« 
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C-RBMT (page 2) 

Imrae-dtats Rŝ aE.. 

_ /消防負/同一群義工/全日/摆救/係西宜/大 

網 仔 / 以 南 / 六 _ /戲一場山火。/由於消防車/唔 

能夠直逹火場，/全部消防設備i都要由直昇櫟運送。/ 

附近嘅/大生鹿場/被白色/猎堙/遮盏，/所有家畜/ 

郡要疏散。.丨 

浮數：77宜料•• 21〕.• 

Daky Recall., 

^ ^ /消防負 i同一群II工/全日/摆救/係西貢•大 

網仔 /以南 /六M I賊一場山火。 /由於消防車 /唔 

能夠直逹火場，/全部消防設備/都要由直舁櫟運送。/ 

附近敕/大生鹿_ /彼白色/猎堙/遮盏，/所有家畜/ 

都要疏散° .1 

浮賊："77宜料：21)., 
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IOWI-3 Scores-
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Pepcefilile i?©jsk 
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TONI-3 (page 2) 

SeGfion VL iSespohaei in© TONi-3 Form A 
J. - 2 © '1 c h ？4 1 ® P 4 5 6 

2 , “ 2 3 4 © 6 2 5 ‘ 1 2 'A ® 5 6 

？ 3 © s. 6 2o 1 2 ③ A 

4.
 K @ 3 cl 5- 6 ？7 1 4 © 6 

‘ 2 4 5 ® 28 1 ② i 

6. © 2 3 4 5 2'R' 1 4 r, © 
7. © t- 3 ：3 ——so 1 5 ③ - b o 
P. ， © 3 A 5 6 ① '1 3 A 5 6 

——A * 2 3 & ® 1 @ A 4 

10 ‘ 2 © 4 5 h 1 2 M 4 ⑤ 6 

— R - 2 3 ④ _>'L 1 © 3 4 5 
I Z “ 2 ci n © 6 •ill. 1 4 5 © 
].?!‘ @ ：-i 4 5 6 —'56 ① 2 M 4 

' 
N 

3 © 6 o? 1 © J 
1S I ？ A @ h 1 2 ® d 5 6 

？ 3 4 5 © —y-?. F •i 3 A © 6 

一 丨 ？ ‘ ‘ 
f» © 4 ^Sj ) 2 ® 

16 © JL 3 ^ t> AI 1 ；J 4 5 © 
—19 I ？ A 5 ® 1 d) 3 5 6 

20 1 "J ® 6 43 1 2 ® r5 CJ 

2， ！ © 4 1 2 ；\ ④ h 6 

22 © 2 3 4 c, c< — „ 还 } 2 3 ④ ^ 

® Total Raw Score 

r̂ iffu Ci\ 办FVI AI ij-vj «rirnus 降扑nc 行 r§w •">3�《LP̂ ?r•？ '-npiod 'vi-，改矿 r 11 此 
zcnsecjlive" ！isrn： 
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TONI-3 conversion from raw score to IQ 
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Chinese version 

CAMPROMPT) 一 Scoring 

Case N o : R a t o g Date: I n t e r d e w e i : 
1 

� 1 1 
黴稞忠者阐至他完成問醚卡筇14辍 

交拾刹闰舆。 

有 K 番洪大 _山（萬里 M � < 的問風患者澳黹僻本（雉阖） 

m 

A-B 
•扱铵任務-耍us捷农是妁一項任務 

•把禾後依然筠：5?知Kfia尔「你i&^MAI本CJ4B83J C-2 
• 15條e耍谢拭S提肃苷一項任務 D-4 
• ^ i m ^ m -范？j^sa汸是为一項任珐 E-Z 

•，进示逾依辦s ；眾级本
1
你患故是轮嵌1本（地曲）』 F-1 

马「》节fr一ffiOL逾逋豫；闳saa定玨街一咽 G-1 
• S 3 ®示矜一項後応巧�昽；1 6 ?；趄 j 

⑵ 
13, 苗計時铟囫承刹躲S分鏟時。患丧撖鞾搀另一任務 I：笨) a 

m 
A«6 

•钱筠BrS ‘項SIK薛缇帝是热一項任 B-4 
• 帝後跃然锘；耍切统本1你想捸》換苏一任进 C-2 
“饵酝8分战晬铄未办出反患•眾捷中有一碩任務 D-4 
•进示洩扱筠fe務：耍j^sa谗是为一項任珐 E-2 
• s 示後依约銪； ^ j s e ^ i’fe&坫终摟苏一 ftm i*}^ F-1 
• sS 逾s涑；滔yasiks矜一叨任稍 G-1 
• =5 ‘ ̂ f t - fH f cS .後防？^犹： ‘ ‘芋起 J H-0 

�31 
t 4 . 笛計時稻頤承翳酴 7 分鏟時 .患杏須择竽锊 A 章雔匙（轩子 

m 分咳'F •‘ 1 

SSITIS市如去在？FR子:< A-5 

B-4 

‘把示进依贺筠：聿销匙C耜子》J C-2 

•韦钶反S - 分饋纣划S A援瘁有一項饪務 D-4 
•‘进示腔®资任務•- 轻提效是为一項炷務 E-2 

•提示迆依趙筠；菜如缇冇應垃换尔 . f t長伞炫赵 F-1 

S.1 S示色一叨任務-该磁,；闻轼艮惫一项 G-1 
• S IE帝污一項FE逸_浓仿？5.犹！ 1圯苍：FEJ H-0 
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C-CAMPROMPT scoring sheet (page 2) 

�41 
筲計時顙頓示麴酴S分趣時.爾弒崗說：『現运遢麴躲5分鑲a j 

患者此诗想將佞患交拾你D 
膽 
A"6 

‘怪筠任稱 > 芸:KKS誔承是苏一 mm 

C-2 

* 15较内乇鉀反银.ASS级為有_战证法 D-4 

»把示浼©IIFE務；耍S轼®级瘅是为一些饪珐 E-2 

• ffi示彼依然筠；耍班缇尕丨你應垴邾馆扈 F-1 

• m. ̂ m^^-mBm. IT触豫；滔轼HFFIM^FT—IHFR務 G-1 

* m.' ^FE-^FC：®^ 邀£5然眈！ ''I&^IFEJ H-0 

16-筲計時髒湿示Q分錢授银起苛r激者饨時摁告斡齒有路5猓锫件玟S仿帝放S的站方B 

發把爸折贮朽is均件as捫闭皎跫的把方 
钱锫任務*苕貝陡串是艿一項保现 

把示®依饮筠；耍;缇米‘‘饴應邾各铧我在_期姓许&辦a蓺的 

to柃及它灼wi•玟a：的进方 •圾 Ttt gjnr取 j：釣as 刀 j 
15龄内宋赶反英、3JS；貝级淬有一項任祛 

渡钱筠任務：耍_闰蓰荩是为一检任珐 

把fHS依趙筠：甚茂轻釓矛‘“佑麂邾条锌巍在si驗瑚姓莳驳辩®邀的 

fe铎玟它钓对玟垔的迤方 

U
 !
进示钶一we務.m.^M f�&孓起. 

a較 r̂ j 
A*6 

B-4 

C-2 

D-4 
E-2 
F-1 

H-0 

�5b�思•者須告拆弥朽5標馋戶及它f!两玟酋的地方•鉬班痒赉未眭告訴你逛叫竹件昆甚麼及堪藏的 

坊方”站S使說："你昆否起都叫伤丨平昆甚歴及侘鬥闬浮藏的地方？」 

如封薛贾1可盛一没不毎一搽挖庐（伊：如‘m ：
 r •顯了瓶礎？ J )砭岳一個 

阐顧趣（逋：「我放了練職万？」)“ 
纪錄麥希之臣驅及為否结月极示-

箜然20分齒已過‘2沏試沩未岩晈‘阁；丨.1沏站#應與思者組li睜持乾S 1莨罕 f i i最丨 f~i l fJ:祸 
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C-CAMPROMPT scoring sheet (page 3) 

17. 笛完成涊拭後5分鐘，患奄II提示齒打纜馘澍車反齑脖卑子是否準镯好（打爾蹈到接待靡裔放呈一 

倥癍入fi否已來葑)。 

WM 卜 1 

•圾筠 f e務‘甚闼涎米龙沽一功任務 B»4 
-1&帝後依科筠：耍沉拭忌换帝

1
尔應邶陡浙我打堪梂到枣存（祛苻處b C-2 

• 1分砝内fE S i ^ iK i t 6分途yJĵ h Km ‘ Sifet轻提中有一缻任務 D-4 
•进示逾强筠任務：显翅缇浮是月一些泽務 E-2 

^ ；苕:轻提帟‘允麂邶铯浙我打電軲s休曷《挂苻處)」 

和 S "^FT-IBFC®. FFCMFSL ； 蜀 拭 艮 租 任 務 •3-1 

“ £
 1

 ffi示杇一咽速； 1' 1&芋起J H-0 

分 觀 结 

Event 

(12) ^ ； 地 圃 

(13) mm:m / 革 

( 1 4 〉急激駄/汗子 

(is) ^mt 

m 饩 p-iitt® 

( 1 7 )仃苺話 f i f c t玛 i锒玲既 

Tĉ al Sime-based 

TOiaJ ®s®n!-based 

Jverall total scone 

• 

Score conversion 

ScoreA= 9 

Score 曰=4 

Score 0 = 2 

Scare D = 4 

Score E - 2 

Scone F = 1 

Scone G = 1 

Score H = Q 
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APPENDIX IX: Chinese version of the Functional 

Needs Assessment (CFNA) 

機饞需要評估中文版 

評分紀錄表 

铴邶Hd ： 

U ft; 
极8•较au 

U ft; 
极8•较au 

tR- I 
1 -

1 i 
碩s 

次难S 
母 粒 

圭項S丨 

評分\ 
碩s 

b. it. d. c. 母 粒 
圭項S丨 

評分\ 
m磡所技巧 

21 洗缲技巧 
di 梱人栅生 
41 贫衣技巧 
S! 逨食技巧 

6V 往歲料理 

鬼威镝蓼钰務钩胜巧 

S我瓶報玺磲s甥分 

8,r 身踫链勤能办 
射 明!白能力 

10/ 表連能力 

11,r 空閩和地方钫聰知 

12,1 
詩問摁知 

13.' 個人 f料 

1射 數寧概念和檢孳进霁 

15/ 安全意識和鑭防危故的鹺力 
W 使摺虚房锄技能 
17! _備食物 
m 洗农技巧 
m 在社®中钠漭動能力 

2fl.< 逋財 
2V _物 
12! 参典玱潘 

23., 昧前所g技巧 

24' 社交®嵌 

25/ 祈翻和作決定 

M/ 參如餘政活動 

社a生話主壤s嗶分 

跨傲热分我瓶顧主項s總分 +社匾生涪主难目热分 
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•而[ra î佺茴-目纶:E險査逛序已运由 

左生：女士s? •缀I本孫夹之自紀等B：較,话病麽者、畸与分裝@老互注 

有碌与疬人士其奐 ! 3帘生活控跑冗牆‘大运再 1 8 3 

舍吞择此•充•本 A ^ 磁人•年激 . i m i ‘ 身 诱 • • • 

躅链號诱@被S兹•遒鼓突料.會ffi忘！JR甭於此琪厨充』本人明白结奥此 

能东Bt 了叛前謝金汜澳力1®：!:其織艮全明白迓铎 

mm^mmm - ！ 胜 碰 u n ® 

生 链 魅 翻 ^ H明白铅睡自涵陛箣•本人不吞盎 . F F充躲拥本 

人虻洽痤两茌丨对影饗^本人亦了躲I本人w以i[時通知有悶A^S出此― 

？^如本人封此茌商経簡•母餘益香港番險 周沙田陲院隨 

i f i i t 永 , m^ ： ‘.. 

氣名： 

T̂vx̂feHwS “ ...... :r�.._ r _.... :. ..... N ... . 

研 ： 

研 u - 躲 ： .. 
H'K： - • 

• 秘 ; ： .1 

曰期： 
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APPENDIX XI: Ethics approval of the research 

protocoB 

(for 2008/2009) 

ÂRTBFF O4 M&UITTII 
tht Un ĉrnHv Ul Jianp KD-Q 

贤 ^ ̂  cy 
知払"( g r: P m 

I I4�spi1al 
lr?r 1 ,1 tJi 

I 

Joirit Thf2 Chihf̂  Uriivrĵ iSy Hong Kony - IJew BarA Ciuabr 
C|f?rtinri| Bosĵ rch Ifhic-̂  CprriiTî leii 
5
 心

 4
 ”• ^W ^M"： y川 t iVW岬�U ！ r?f 

Fist ̂ C Btcci. IJ, brjdl Guanĉ  nl tolcs ££nspiul Slunm UK. 

Tu: Mn Wir̂  C卜认AI 
SHJcni.rDixircofPhJnsĉ Ti in 5a»:iio:》 

Clincif i nî rS 7} f̂ K.mg 

Efihfo A]1|MTIVJ.L of Pr&1ocoI 

"T: a 

i m ^ U J^ . f iSs l . 

、C2 山 rnli： t h ” s 

tm̂ MHSJi'8 

OZ Ĵ lv 
19 Deeeiiiliur ZUm 
Prftspĉ込 e Mfrswsrj aobd Sis I un.'ClrfisI 5iRnifk-pnnr i» riiirtî s： F̂ iicut -
•ftltl-j khlic*phn?ni?i ̂ n̂  Bipnl̂ r ̂  ffryih r UUferdctf 
Wiia Chtmm AL, Edwin i£Ev <3,il»ir V\€IV\JIU 幻ITM，EhiUd 

WT, X口；inif fĤ imiiTTAMi 

Pnif- WjL KVi fcitg： TOC； 

I or2 n Uizz^m j o I 〜 c s appu'-ai ĥ t z*xn r V4i ip 5iiiL:tljc .̂ tcntni 
in lazi'jdincu 比jth ^v •叫 m 

• lir îmh ？! •.p.r'Ui 

• InfDnmcJ CUTT̂RI r.t•…in Ch.r̂ i u 

，Rf .11 ！Hu -i* il ̂ kintir̂  I chi RUM 11 FclJing mp̂ Îi-
Th^ciitu^u î̂ ai" Mli hi、£ J i 一cmh5» ^i^ivj iU futj^ urn ：̂ 

；̂ .Jilimtnirjg ihi Lihies d and IV 谈！•” fi rcim in iiic ITRl-C 11̂"二1 广』 
f.uii toKibu UuJi ̂ it？JULJiHJLi^c e釦inrjaij：二OKJunî JkLdvIiÎ lJK̂ d̂liJ S^vJ- V̂ i « 
nrcur«ird tr rr^ri tn C比vu comr̂ iian v： -fe p̂ jcci 

ill* Join: iLHK-̂ TT^ Cirtcii {u-vi-irUi l̂Uto* C» rnmiuw is crzLinlfc-d »r»i rrpcratu 
p̂r.T-jm?: be KI I〜CP ？m!山r ̂ -j-H t̂b̂  i arU rt̂ ulj. on》 

*M‘ss -he1 ui 
CfUMIcv-

；I vn n liK-siFr 

WLt/ 
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Ethics approval 

(for 2009/2010) 

I g i ra£Ui> <5! P̂ flrirJr.̂  
Tms fShl̂ &y UnUuiaulv bsiiji 式 

爐 饩 iT l.ij 
Vi 界 J^ & r-i m 
Hi>i«p5Liil AuEhnrltv 

IRR"«H»«RF LIIM CFENIR̂  
"V 

Join>5 The Chinese iJiwersit^ of Hong Kong 一 New Territories East Cluster 

Ciî ecinl RcsGareh Biotas €"Qmmhtc^ 
^ r l M 文 “ 〒 - 沪 W ” : ? 郓 ‘ 鄉 湘 L 如 尚 那 符 

run X Dh ck RL W Q 她 i Princtf �她、 \ \o^u \ t S:ui 二 lif； 
id : » HUM 叫Jw \ ^Vriuiic . IIUTP: cuhk.uda^ 

Mi jMj 
I Jiinur ('TiiIhm in Vĉ oil Scicnivl 

V\\k ClrM̂ r 1 fr IV ĉ ii;* o��lnr法 Kone 

Ruriuvsji! nf Ethk̂ Appf'ii'inl 

rk丨 r w t 
nuh- rf^n^w.ji 'ipr̂ fncii： 
Slu.k lille 

' c d f c Mifd…卜• 

rR^im^iA^ 
OUAU ：：&：炉 

l，ru�pc^i�c Mymnu) anil Its FinnrliunaS In 
îm wmJ Si|inhit 4niwlh v Î tec r̂r 
V̂ing f hiwai« LcPnin UL Uĵ ir I WUEiL D â _ DuhuI 

KWMTIE? I��“ 
J'rur. %S ai Kti 'I 
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lirUsi Jimsin I ui r*»' ,,、in" m v»«i jprci^iil lr»r rcfAî uI tl̂c、”•！、!ml) v« 

rr，. K la n .iirjEiif.j)- k Ulill I : m ？!、JJ2I!迓 Ili'JIJ I U vJ记 l)\ IZIITOJJ 
.IfOl ujlimi In Imihir 言 } h : -j?hrr»i:tin<； ！ I齊 I k卜* ! 
卜•-ffii Lt ife l'R\ ilw r* rjn len!厂IrAc • W ^ ^ .̂̂ C.iiihi eJ. hi “ Ui\j" HKcJr …二••“！ K 1,1、%!藝"�‘KS' Vi:ii it:•卜lit I" /v L i*irjrnii)rv ！* 

' ir •！I I he ffri I ̂
 1

 Uh ？* TI r '/liJtihul I î tmill."/ ii Tpinirni UT̂S "pcrM 參 
itiviJ^j In Ii l1.!^ iliCfirrl'̂ Pc Iiv .̂irrjrc^utiiî n'i* 

“ V̂ T-̂ II； i UI 
K MX 帽ur 
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Ethics approval 

(for 2010/2011) 
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