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The MEMO+ PROJECT



Appendix 1: Sample size, attrition and compliance
Sample size

The sample size was determined from a power analysis of our pilot data that used the same proximal outcome measures. In the pilot data, medium effect sizes (.16-.34) were found for the Time-by-Intervention interaction (see Table 3). Depending on the measure, 15 to 138 participants in total (5 to 46 participants per group) are needed to detect a significant Group X Time interaction effect with .80 power and .025 alpha level (considering Bonferroni corrections) (Cohen, 1988). If we take into account the expected 15% attrition rate, initial recruitment of 162 participants should ensure that about 138 participants remain in the final sample. 
Table 3. 

Power calculations for the group of persons with MCI (alpha=2.5%, power=80%) based on pilot data
	
	Observed effect size (f)
	Size of the effect
	N necessary for adequate power per group

	1) Memory: proximal measures
	
	
	

	Delayed list recall
	.18
	Medium
	48

	Face-name association
	.16
	Medium
	138

	2) Psychological health measures
	
	
	

	Anxiety (GAI)
	.26
	Medium
	18

	Depression (GDS)
	.34
	Medium
	15

	General Well-Being (GWBS)
	.22
	Medium
	36


GAI = Geriatric Anxiety Inventory; GDS = Geriatric Depression Scale; GWBS = General Well-Being Schedule

Attrition and compliance
To reduce attrition, regular phone calls are made, and wish cards are sent to participants. The coordinator is available to discuss problems and make referrals to appropriate agencies. With these strategies, we expect an attrition rate of approximately 15%, which is the rate we encountered in previous studies. The participant or a family member will be contacted in cases of loss to follow-up to identify the reason for withdrawal from the study. The characteristics of those who withdraw will be analyzed and intent-to-treat analyses will be used. They will be invited to come for post-tests as well.

Appendix 2: Quality control and control of treatment integrity
Treatment integrity and quality control are ensured as follows. First, therapists have a background in psychology and have received more than 16 hours of training with the intervention they will provide. Training is provided by the investigators, who have expertise in the particular therapies tested in the MEMO+ study. Detailed training manuals have been developed and were used in our pilot studies for both training types. Therapists have a two-day training session that includes presentation of written material providing details of all sessions and role-playing with tutoring. Therapists also complete one “mock” intervention group session that is videotaped for quality control prior to the intervention. Different therapists are used for the psychosocial and cognitive interventions to avoid contamination across interventions and because different qualifications are required for the two intervention types. During the study, treatment integrity is controlled by audiotaping the training sessions and the principal investigators (PIs) evaluate 20 randomly selected sessions and complete a scale measuring therapeutic integrity for each.

Appendix 3 : Rational of the two interventions

Rational of the cognitive intervention :

Episodic memory refers to the record of personal events experienced by a person and registered within his/her spatio-temporal context. Persons with MCI are characterized by a memory complaint (Clement, Belleville, & Gauthier, 2008) and objective episodic memory deficit when tested for lists of words, short texts, and visuospatial material (Della Sala, Cowan, Beschin, & Perini, 2005; Hudon et al., 2006; Ivanoiu et al., 2005; Kawas et al., 2003; Moulin, James, Freeman, & Jones, 2004). They also typically derive less benefit from cues for retrieval, less benefit from semantic orientation at encoding and a greater loss of information on delayed recall compared to healthy older adults (Adam et al., 2007; Hudon, Villeneuve, & Belleville, 2011; Ivanoiu et al., 2005; Petersen et al., 1999), suggesting that persons with MCI have difficulty encoding information efficiently during the learning phase. Thus one component of our proposed intervention is designed to help participants develop and maintain memory encoding and retrieval strategies.

A large number of studies have also shown attentional control deficit in persons with MCI (Belleville, Bherer, Lepage, Chertkow, & Gauthier, 2008; Flicker, Ferris, & Reisberg, 1991; Goldman, Baty, Buckles, Sahrmann, & Morris, 1999; Tierney, Szalai, Snow, & Fisher, 1996). Impaired attention can exacerbate memory deficits by failing to provide adequate resources for effective encoding and retrieval strategies (Hasher & Zacks, 1988; Salthouse, 1988, 1991) and have a detrimental impact on a person’s ability to perform complex daily activities (Alberoni, Baddeley, Della Sala, Logie, & Spinnler, 1992; Shallice & Burgess, 1991). Therefore, our program also targets some aspects of attention. More specifically, the attentional training component of the program was developed to help participants increase their attention during dual-tasks and was shown to be efficient in a prior study (Gagnon & Belleville, 2012). The attentional training is introduced early in the program since this increases its effect on subsequent memory training (Belleville et al., 2006).

Rational of the psycho-social intervention :

Depression, anxiety, and irritability symptoms are frequently reported in MCI (Apostolova & Cummings, 2008; Clement et al., 2008; Feldman et al., 2004; Kohler et al., 2010; Modrego & Ferrandez, 2004; Palmer et al., 2007; Sachs-Ericsson, Joiner, Plant, & Blazer, 2005; Winblad et al., 2004). Loss of pleasant activities may be one of the potential causes of the apathy, depressive symptoms and deterioration in social relationships seen in early dementia, and therefore MCI (Logsdon, McCurry, & Teri, 2008). Due to their cognitive decline, individuals may show reduced interest in previously enjoyed or pleasurable activities, which may in turn lead to reduced social contacts and fewer pleasant events. Behavioral activation is a technique aimed at identifying and scheduling pleasurable or useful activities in order to counteract loss of motivation, worrying or feelings of hopelessness and to increase feelings of usefulness, mastery and pleasure (Young, Weinberger, & Beck, 2001). Interventions aimed at increasing the occurrence of pleasant events have been shown to significantly reduce depressive symptoms in primary depression (Dimidjian et al., 2006; Dobson et al., 2008) and Alzheimer’s disease (Teri, Logsdon, Uomoto, & McCurry, 1997) and as such are deemed useful in the context of MCI.
Maladaptive thoughts may also lead to the depressive or anxious symptoms found in MCI. Research has shown that simple cognitive restructuring strategies can be employed with older adults (Laidlaw & Thompson, 2008), even those with cognitive decline (Joosten-Weyn Banningh et al., 2008), such as finding alternative explanations for thoughts, examining the evidence for and against a given belief, and testing out assumptions or beliefs. Furthermore, there is some evidence that problem-solving skills training is a feasible and useful way to alleviate anxiety symptoms in older adults (Gorenstein et al., 2005; Ladouceur, Leger, Dugas, & Freeston, 2004; Stanley, Diefenbach, & Hopko, 2004).
Appendix 4: Proximal and distal outcomes
Psychological health measures
Three psychological health measures are used: (1) the French version of the Geriatric Anxiety Inventory (GAI) (Pachana et al., 2007). The GAI is specifically designed to assess symptoms of anxiety in older adults. People completing this inventory are asked to respond yes or no to 20 statements regarding their anxiety in the past week (e.g., “I worry a lot of the time”). Scores range from 0 to 20, with higher scores indicating the presence of more anxious symptoms. This inventory has gained rapid acceptance as a measure of generalized anxiety (Edelstein et al., 2008; Rozzini, et al., 2009) associated with poor global cognitive functioning in older adults (Potvin, Hudon, Dion, Grenier, & Preville, 2011). It has shown high internal consistency (α = .91), good test–retest reliability, and excellent convergent validity with other anxiety measures (Edelstein et al., 2008; Pachana et al., 2007). (2) The French version of the Geriatric Depression Scale is also used (GDS) (Bourque, Blanchard, & Vézina, 1990; Yesavage et al., 1983). The GDS is a 30-item self-report scale using a yes/no response format. Scores range from 0 to 30, with higher scores indicating the presence of more depressive symptoms. The reliability and validity of the GDS in older adults have been demonstrated in several studies for both the original version and the French translation (Bourque et al., 1990; Montorio & Izal, 1996). Finally, (3) the French version of the General Well-Being Schedule (GWBS) (Bravo, Gaulin, & Dubois, 1996) is used. This tool is a measure of well-being and distress in the previous two weeks. It has good psychometric properties and has been shown to be sensitive to intervention in MCI (Belleville et al., 2006).

Self-assessment of cognitive functioning
Two instruments measure this aspect: the Self-administered memory questionnaire (Questionnaire d’auto-évaluation de la mémoire - QAM) (Clement et al., 2008) and the Activities of Daily Living – Prevention Instrument questionnaire (ADL-PI) (Galasko et al., 2006). The QAM is a questionnaire assessing the impact of memory deficits (e.g., episodic, working, and prospective memories) in daily life situations. The original version comprises 64 questions pertaining to 10 subscales that address different categories of situations. The participant answers these questions on a 6-point Likert scale ranging from never to always. The French version of the ADL-PI is also administered. This test was developed by the Alzheimer’s Disease Cooperative Study (ADCS) - Prevention Instrument Project study (Galasko et al., 2006) to detect subtle changes experienced by persons with MCI. It comprises 15 questions about different activities, both simple and complex, such as preparing meals, taking medication, and remembering appointments. Participants must judge if they carried out the activity as usual or with difficulty (4-point scale).
Strategies used in everyday life
A modified French version of the Multifactorial Memory Questionnaire (MMQ) – Memory Strategies (Fort, Adoul, Holl, Kaddour, & Gana, 2004; Troyer & Rich, 2002) is used to assess the use of memory strategies by participants in their everyday lives. It comprises 24 questions about general and specific mnemonic strategies used in different everyday situations such as using a timer, creating a rhyme, and visual imagery. Respondents must indicate how frequently they use different memory strategies. Moreover, in order to better appreciate whether participants apply the strategies in their daily life, a mechanical counter is also used to record the utilization of cognitive strategies. The counter is easy to carry in a pocket or purse and the pilot study indicated that participants could use it reliably. Participants are asked to press a button to record each time they use a strategy learned in the intervention sessions in their daily lives. Counter use is paired with a calendar: participants are asked to write down on their personal calendar the number shown on the counter at the end of each day. They are also asked to report the strategies used on that day. Participants also use the calendar to record the appointments for training, booster sessions and post-tests. During the training phase, the counter number is recorded each week at the beginning of each session and then reset to 0. The participants are asked to continue monitoring their use of strategies after the last session until the last post-test (post-test 3, six months later). At each post-test, participants are reminded to continue monitoring their use of strategies. During the post-training phase, with bi-monthly follow-up calls, the coordinator asks participants to provide the number on their counter and then reset it. Use of the counter and calendar is taught in the first training session. 
Moderators
Factors related to personality (Meier, Perrig-Chiello, & Perrig 2002), non-routinized lifestyle (Bouisson, 2002; Bouisson & Swendsen, 2003) or self-efficacy (Schwarzer, 1992; West, Bagwell, & Dark-Freudeman, 2007) can have an effect on cognitive performance or receptivity to cognitive and/or psychosocial interventions. Thus these factors are measured in the MEMO+ study and used as moderators.

The instruments used to measure these dimensions are standardized with good reliability and validity. The Eysenck Personality Inventory (Eysenck & Eysenck, 1968) measures the personality dimensions of neuroticism, introversion–extraversion and likelihood of trying to please the evaluator. The Eysenck Personality Inventory comprises 57 yes/no questions, with each belonging to one of the categories. The Routinization Preference Scale (Échelle de préférence de routinisation - EPR) (Bouisson, 2002) is used to assess whether individuals have routinized behaviors, that is, whether they prefer to engage in routines. The EPR comprises 10 statements that evaluate the desire to change daily habits and the preference for doing tasks in a specific order. The participant must respond on a 5-point scale, from not at all true to very true. The Inventaire d’activités physiques (Physical activity inventory) (Ouellet & Morin, 2007) assesses engagement in physical activities. The participant has to rate his/her level of physical activity on a 7-point scale ranging from avoiding walking or physical effort to doing more than 3 hours of physical activities a week. The General Self-Efficacy Scale - GSE (Schwarzer, 1992) evaluates optimistic beliefs about being able to cope with challenging situations. The GSE comprises 10 statements that evaluate how much the participant views him/herself as self-efficacious or not. The participant must respond on a 5-point scale, from not at all true to very true. 


