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Text Messages Promoting Mental Imagery Increase Self-Reported Physical Activity in Older Adults: A Randomized Controlled Study
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This study tested whether text messages prompting older adults to perform mental imagery would increase Aerobic Physical Activity (APA) duration using a randomized parallel trial design.

Method: Older adults were assigned to an Imagery 1, Imagery 2 or Placebo group. For 4 weeks, each group was exposed to two conditions (morning text message vs. no morning text message). In the morning message condition, the Imagery groups received a text message with the instruction to mentally imagine performing an APA and the Placebo group received a placebo message. All participants received an evening text message: "Did you do your cardio today? If yes, what did you do?" 3 days per week.

Results: Participants of the Imagery groups reported significantly more weekly minutes of APA in the morning text message condition compared with the no morning message condition.

Conclusion: Electronic messages was effective at increasing minutes of APA in older adults.

Text Messages Promoting Mental Imagery Increase Self-Reported Physical Exercise in Older

Adults: A Randomized Controlled Study

Increasing Physical Activity for Health in Older Adults

Physical inactivity has been estimated to cause 3.2 million deaths per year (WHO, 2013 i ) and was the fourth leading risk factor for global mortality in 2011, accounting for more than 20% of the diabetes, cancer and ischemic heart disease cases (World Health Organization: WHO, 2011 ii ). Conversely, physical activity has a well-documented positive impact on aging [START_REF] Albinet | Increased heart rate variability and executive performance after aerobic training in the elderly[END_REF][START_REF] Charansonney | Physical activity and aging: A life-long story[END_REF][START_REF] Mcphee | Physical activity in older age: Perspectives for healthy ageing and frailty[END_REF][START_REF] Stacey | Simple Cognitive and Behavioural Changes Resulting from Improved Physical Fitness in Persons over 50 Years of Age[END_REF] and by consensus is today considered a medicine [START_REF] Taylor | Physical activity is medicine for older adults[END_REF]. The WHO currently recommends a minimum of 150 minutes of physical activity per week. Nevertheless, despite the wide disparity across studies [START_REF] Sun | Physical activity in older people: a systematic review[END_REF], it seems that only 17% of the adults between 55 and 64 years old and less than 16% of those who are older are meeting this recommendation (Centers for Disease [START_REF] Centers For | Adult participation in aerobic and muscle strengthening physical activities: United States, 2011[END_REF][START_REF] Myers | Research on Physical Activity in the Elderly: Practical Implications for Program Planning[END_REF]. The worldwide community of researchers on chronic diseases is consequently struggling to find the best strategies to encourage people to be more active [START_REF] Denison | Interventions aimed at increasing the level of physical activity by including organised follow-up: A systematic review of effect[END_REF]. The strategies of health promotion and physical activity campaigns are a major center of interest [START_REF] Brawley | Physical activity guidelines for Canadians: strategies for dissemination of the message, expectations for change and evaluation[END_REF]Leavy, Bull, Rosenberg, & Bauman, 2011) as it is assumed that these campaigns can have a significant impact on behavior. From this perspective, several innovative strategies have been explored, such as using the internet [START_REF] Duncan | Effectiveness of a web-and mobile phone-based intervention to promote physical activity and healthy eating in middle-aged males: randomized controlled trial of the ManUp study[END_REF], personalized videos [START_REF] Vandelanotte | TaylorActive--Examining the effectiveness of web-based personally-tailored videos to increase physical activity: A randomised controlled trial protocol[END_REF], video games [START_REF] Studenski | Interactive video dance games for healthy older adults[END_REF] and mobile devices [START_REF] Fong | Comparison between smartphone pedometer applications and traditional pedometers for improving physical activity and body mass index in communitydwelling older adults[END_REF][START_REF] Johnston | Mobile health: A synopsis and comment on "Increasing physical activity with mobile devices: a meta-analysis[END_REF]. The latter in fact led to the concept of mobile health (mHealth) [START_REF] Fiordelli | Mapping mHealth research: a decade of evolution[END_REF][START_REF] O'reilly | Current mHealth technologies for physical activity assessment and promotion[END_REF].

Text Messaging as a Way to Increase Physical Activity in Older Adults

Although the use of new technologies generally spreads quickly, fewer than 20% of UK adults older than 65 years and at risk of type 2 diabetes owned a smartphone in 2013 iii , but 77% in the 64-74 age group owned a non-smart mobile phone in 2011 iv . Texting as a tool for health promotion has therefore become a focus in mHealth research [START_REF] Hall | Mobile text messaging for health: A systematic review of reviews[END_REF][START_REF] Morton | A Text-Messaging and Pedometer Program to Promote Physical Activity in People at High Risk of Type 2 Diabetes: The Development of the PROPELS Follow-On Support Program[END_REF] based on the idea that, like marketing strategies, it may be able to prompt people to change their behaviors in a desired way [START_REF] Cole-Lewis | Text messaging as a tool for behavior change in disease prevention and management[END_REF]. The effectiveness of texting in promoting physical activity has in fact been documented (for a review, see [START_REF] Fanning | Increasing physical activity with mobile devices: A meta-analysis[END_REF] and this strategy was found to generate positive feedback and attitudes [START_REF] Gerber | Mobile phone text messaging to promote healthy behaviors and weight loss maintenance: a feasibility study[END_REF]. Given the observations that older adults are increasingly using cell phones (Selwyn, Gorard, Furlong, & Madden, 2003 v ) and that they have easier access to these phones than to other technologies [START_REF] Gerber | An agenda for action on global e-health[END_REF], designing new ways to use them to promote health [START_REF] Gell | Patterns of technology use among older adults with and without disabilities[END_REF] and physical activity [START_REF] Morton | A Text-Messaging and Pedometer Program to Promote Physical Activity in People at High Risk of Type 2 Diabetes: The Development of the PROPELS Follow-On Support Program[END_REF][START_REF] O'reilly | Current mHealth technologies for physical activity assessment and promotion[END_REF] has become an obvious research objective. Several studies (Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF][START_REF] Kim | Text messaging to motivate walking in older African Aamericans: A randomized controlled trial[END_REF][START_REF] Muller | Text Messaging for Exercise Promotion in Older Adults From an Upper-Middle-Income Country: Randomized Controlled Trial[END_REF] have shown that text messaging increases certain domains of self-reported Aerobic Physical Activity (APA) and one study reported an objective increase in pedometer measurements [START_REF] Kim | Text messaging to motivate walking in older African Aamericans: A randomized controlled trial[END_REF].

Mental Imagery as an Innovative Way to Increase Physical Activity in Older Adults

Mental Imagery (MI) refers to the mental simulation or re-creation of a perceptual experience [START_REF] Kosslyn | Neural foundations of imagery[END_REF]. MI can be carried out in various ways, including auditory, olfactory, tactile, gustatory, kinesthetic, and visual modes (Cumming & Williams, 2014). In the physical activity sciences, MI has been widely explored as a strategy to enhance sports performance [START_REF] Di Rienzo | Short-term effects of integrated motor imagery practice on muscle activation and force performance[END_REF][START_REF] Robin | Effects of motor imagery training on returning serve accuracy in tennis: The role of imagery ability[END_REF] or as a tool in physical therapy [START_REF] Slimani | Effects of Mental Imagery on Muscular Strength in Healthy and Patient Participants: A Systematic Review[END_REF] mainly through its visual and motor aspects. However, occasional practitioners and non-athletes generally report that visual imagery is the easiest to use [START_REF] Lorant | Validation de la traduction française du Movement Imagery Questionnaire -Revised (MIQ-R) [Validation of the French translation of the Movement Imagery Questionnaire-Revised (MIQ-R)[END_REF]. A comprehensive yet inexpensive method of determining a person's abilities for visual and kinesthetic imagery is the self-report questionnaire [START_REF] Hall | Measurement Imagery Abilities and Imagery Use. Advances in sport and exercise psychology measurement[END_REF]. According to Williams et al. (2012), one of the most popular and commonly used questionnaires is the revised Movement Imagery Questionnaire (MIQ-R; [START_REF] Hall | Measuring movement imagery abilities: A revision of the movement imagery questionnaire[END_REF], which has proven valuable for controlling for individual differences in imagery interventions [START_REF] Debarnot | Selective influence of circadian modulation and task characteristics on motor imagery time[END_REF][START_REF] Robin | Effects of motor imagery training on returning serve accuracy in tennis: The role of imagery ability[END_REF].

Many years ago, [START_REF] Paivio | Cognitive and motivational functions of imagery in human performance[END_REF] proposed that MI in sports, or "sport imagery," has two main roles that can be broken down into five non-exclusive functions. Mentally rehearsing race plans and strategies of play (CG; cognitive general imagery) or skills (CS; cognitive specific imagery) are proposed to be the two cognitive functions of sport imagery. Imagining the arousal and anxiety associated with performing (MG-A; motivational general-arousal imagery), imagining being in control and feeling confident (MG-M; motivational general-mastery imagery) and imagining goal achievement and accomplishment (MS; motivational specific imagery) are proposed to be the three motivational functions. The Sport Imagery Questionnaire (SIQ) [START_REF] Hall | Imagery use by athletes: Development of the sport imagery questionnaire[END_REF] was designed to explore these five domains, respectively: SIQ CG, CS, M-GA, M-GM and MS.

The motivational functions of mental imagery and their ability to influence behaviors have been documented, especially in the field of eating disorders [START_REF] Missbach | Mental imagery and food consumption[END_REF]. In the field of physical activity promotion, very few works are available [START_REF] Chan | Promoting physical activity with goal-oriented mental imagery: A randomized controlled trial[END_REF][START_REF] Martin | Using mental imagery to enhance intrinsic motivation[END_REF]. MI was found to increase the intrinsic motivation and quantity of practice of beginner golfers [START_REF] Martin | Using mental imagery to enhance intrinsic motivation[END_REF]. It was also found to increase approach motivation, intentions post-session and action planning for physical activity in non-active adults [START_REF] Chan | Promoting physical activity with goal-oriented mental imagery: A randomized controlled trial[END_REF].

In the sports domain, mental coaches usually include MI for training and competition programs [START_REF] Rushall | Imagery training in sports: A handbook for athletes, coaches, and sport psychologists[END_REF]. As these coaches cannot always be physically present to guide the imagery sessions (e.g., international competitions), they frequently use cell phones and particularly text messages to give the imagery instructions [START_REF] Target | La method Target [The target method[END_REF]. We might therefore expect that this kind of procedure would also be beneficial for non-athletes and older adults.

Indeed, in the marketing context, MI via text messages is used to prompt purchases and purchase intent in consumers of all ages [START_REF] Lao | Etude exploratoire des effets de l'imagerie mentale issue de la présentation des produits sur un site marchand : proposition d'un modèle conceptuel de recherche [Exploratory study on the effects of mental imagery stemming from the presentation of products on a retail website: Proposal of an abstract model[END_REF]. Based on the assumption that MI can increase the duration of physical practice [START_REF] Hall | Imagery use by athletes: Development of the sport imagery questionnaire[END_REF], we hypothesized that an MI prompt via cell phone would increase APA duration by strengthening motivation.

The aim of this study was to determine whether MI text messages would increase the minutes of APA in older adults. As observed by [START_REF] Martin | Using mental imagery to enhance intrinsic motivation[END_REF] with beginners, we assumed that the effectiveness of the motivation specific (MS) function of imagery, which is a means of modifying cognitions related to goals and motivation, would increase the minutes of APA in the imagery groups. APA prompts sent 3 days per week therefore supplemented a twice-weekly strength training program with a fitness instructor. However, the participants were not currently meeting the WHO recommendation of 150 minutes per week of APA. The aim of this research was to test the efficacy of the imagery intervention for increasing weekly minutes of APA, not necessarily to achieve 150 minutes or more.

Methods

Trial design

The study was a randomized controlled trial with a parallel design of three arms (Figure 1).

Participants

Eighty-nine volunteers (49 females, 40 males; M age = 62.56 years, age range: 51-73 years) were recruited from a certified fitness center for older adults in La Rochelle, France. They all met the following inclusion criteria: (1) 50 years of age or older, (2) member of the fitness center for at least 6 consecutive months, (3) currently participating in group strength training with a professional fitness instructor at least twice a week but not meeting the WHO recommendation for weekly APA, and (4) able to send and receive e-mail and/or text messages from a cell phone over a 4-week period. Two participants (1 female and 1 male) were excluded because they reported having low imagery ability, and 87 volunteers (47 females, 40 males; M age = 62.87 years, age range: 51-73 years) thus were retained for the entire experimental procedure (see Table 1 for demographic and clinical characteristics for each group). The experiment was approved by the local ethics committee and was conducted in accordance with the Declaration of Helsinki.

________________________ Table 1 near here ________________________

Procedure and Intervention

All participants were successively and in random order exposed to two 2-week periods (session 1: weeks 1-2 / session 2: weeks 3-4) from 3 September to 1 October 2016. At the beginning of the study, all the participants met together, and the Principal Investigator (PI, the first author) presented the procedure, explained how to carry out the visual and kinesthetic imagery, and answered questions. The participants then signed an informed consent form, filled out a personal information questionnaire, and completed two questionnaires assessing imagery ability and use. They were then randomly assigned to the Imagery 1, Imagery 2 (with a similar but counterbalanced condition to control for the order effect) or Placebo group by drawing lots made by the PI, as illustrated on Figure 1.

________________________ Figure 1 near here ________________________

The study lasted 4 weeks. The Imagery and Placebo groups received a morning text message (at 7:00 am) 3 days per week for 2 weeks. In the other 2 weeks, they received no morning messages. The morning message for the Imagery groups told them to "Visually imagine yourself performing a cardio activity," whereas for the Placebo group, the message was the exchange rate for the euro from the day before: for example, "1 euro = 1.07 dollars."

After receiving the morning text message, the Imagery and Placebo groups simply had to send the message "received" to the PI.

All the participants also received an evening text message at 7:30 pm, 3 days a week for 4 weeks, asking "Did you do your cardio today?" Once the evening text messages were received, they completed the APA participation form by cell phone e-mail or text message and sent it to the PI. They had to respect a specified answer format, and when the response was "yes," they were expected to report the type of APA, duration in minutes, and intensity (moderate or vigorous).

Measures

Electronic Aerobic Physical Activity Participation Form. The electronic APA participation form, previously used by Antoine Parker and Ellis (2016), asked two questions: "Did you do your cardio today? and "If yes, what did you do?". As noted, when APA was reported, the participants specified the type of activity (e.g., bike, walk, swim, etc.), duration in minutes and intensity (moderate or vigorous). As bias can occur with self-report questionnaires, we used the French version of the Marlowe-Crowne Social Desirability Scale-short form C (MCSD) [START_REF] Blais | Validation de la version française de la mesure de désirabilité sociale de Marlowe-Crowne [Validation of the French version of the Marlowe-Crowne measure of social desirability[END_REF][START_REF] Verardi | Psychometric Properties of the Marlowe-Crowne Social Desirability Scale in Eight African Countries and Switzerland[END_REF] and, as recommended by [START_REF] Crowne | A new scale of social desirability independent of psychopathology[END_REF], divided the participants into three groups: low scorers (0-3, n = 13), average scorers (4-7, n = 57) and high scorers (8-13, n = 17).

Imagery Ability. We assessed individual imagery ability to ensure that the sample did not include anyone with extremely high or low mental imagery ability (see [START_REF] Robin | Effects of motor imagery training on returning serve accuracy in tennis: The role of imagery ability[END_REF] for a similar procedure) and especially ensured that none of the participants encountered difficulties in realizing visual imagery. Before the beginning of the experiment, all the participants completed the Movement Imagery Questionnaire-Revised (MIQ-R) [START_REF] Hall | Measuring movement imagery abilities: A revision of the movement imagery questionnaire[END_REF]. The MIQ-R measures movement imagery ability for basic and daily life movements. The MIQ-R is an 8-item self-report questionnaire in which participants rate the ease or difficulty of forming a mental representation using two 7-point Likert-type scales (1 = very hard to see/feel and 7 = very easy to see/feel) referring to visual and kinesthetic imagery, respectively. Psychometric properties of the MIQ-R have been consistently adequate, with a Cronbach (1951) α of .82 for both visual and kinesthetic scales [START_REF] Lorant | Validation de la traduction française du Movement Imagery Questionnaire -Revised (MIQ-R) [Validation of the French translation of the Movement Imagery Questionnaire-Revised (MIQ-R)[END_REF].

Imagery Use. We used the Sport Imagery Questionnaire (SIQ; [START_REF] Hall | Imagery use by athletes: Development of the sport imagery questionnaire[END_REF], which is designed to assess the use of the five cognitive and motivational functions of imagery. The SIQ is composed of 30 questions, six questions per imagery function. Each item is rated on 7-point Likert-type scale (1 = rarely use that function of imagery and 7 = often use that function of imagery). An average frequency score for the participants' use of each of the five functions was then calculated. Internal consistency values range from α = .70 to α = .88, are satisfactory for the five SIQ subscales, and the scale possesses good validity [START_REF] Hall | Imagery use by athletes: Development of the sport imagery questionnaire[END_REF]. The sample was divided into three groups based on the SIQ MS scores (high, medium and low MS groups) to specifically evaluate the influence of the motivational specific function of imagery.

Preliminary Data Analysis

We first examined the MIQ-R scores and each of the five SIQ scores across the experimental conditions to confirm that there was no difference between groups. Data were checked for MIQ-R and each of the SIQ scores outliers considering values more than 2 SD above or under the mean.

Second, to evaluate the eventual influence of social desirability, two one-way ANOVAs were performed. The first compared the low, average and high scorer groups with regard to the increase in minutes of APA. The second compared the MCDS scores between each group (Imagery 1 vs. Imagery 2 vs. Placebo).

Preliminary Results

Imagery Use and Ability. The MIQ-R visual and SIQ scores (mean, standard deviation and range) are presented in Table 2. Two of the participants had MIQ-R visual scores lower than 16 (corresponding to "hard to see/feel" for all the items of the questionnaire) and their data were excluded from the statistical analyses. The ANOVAs revealed no main group effect on the MIQ-R visual scores, F( 2 3), and comparable social desirability in the experimental groups, F(2,84) = 0.05, p = 0.95 (Table 4).

________________________ Tables 3 and 4 near here

________________________

Data Analysis

To determine whether the two Imagery groups could be combined, the order effect (Imagery 1: "Imagery morning message condition followed by no morning message condition" versus Imagery 2: "no morning message condition followed by Imagery morning message condition") on APA was then explored by a two-way ANOVA with a group factor and a session factor, APA being the dependent variable.

We then performed a two-way ANOVA to explore the effect of condition and session on the minutes of APA on the whole sample. To evaluate the influence of the MS function of imagery on the increase in minutes of APA (mean differences between morning message and no morning message conditions on minutes of APA) for the Imagery group participants, a one-way ANOVA compared the low, medium and high MS groups.

For all analyses, the significant main effects and interactions were broken down using the HSD Tukey test for the one-way ANOVA and the Newman-Keuls test for the ANOVA with session. Normality was checked (Kolmogorov-Smirnov test), effect sizes (ηp 2 ) were indicated, and α was set at .05 for all the analyses.

Results

Aerobic Physical Activity

The weekly minutes of APA according to experimental condition are presented as means and standard deviations (see Table 5). The first two-way ANOVA revealed that there was no order effect on minutes of APA in either of the two Imagery groups, F(1, 56) = 0.01, p < .01. We therefore combined the two groups into one.

We then performed another ANOVA to explore the effect of group (Imagery vs. Placebo) on minutes of APA with the type of morning message (imagery message vs. placebo message) as a between-subject factor and a repetition factor (morning message vs. no morning message) as a within-subject factor.

The ANOVA revealed a significant main effect of group, F(1,85) = 9.61, p = .002, 𝜂p 2 = 0.10, and a significant main effect of type of morning message, F(1,85) = 28.85, p = .000, 𝜂p 2 = 0.25. Moreover, the ANOVA revealed a significant interaction between group and type of morning message, F(1,85) = 26.01, p = .000, 𝜂p 2 = 0.24. The post-hoc Newman-Keuls test revealed that the participants of the Imagery group reported significantly more average weekly minutes of APA (M = 99.53) in the morning imagery message condition compared with the no morning message condition (M = 72.73). Moreover, as illustrated in Figure 2, the participants of the Placebo group showed no significant difference between the morning placebo message condition (M = 72.10) and the no morning message condition (M = 71.41).

None of the participants reported vigorous APA in their electronic responses.

________________________ Table 5 and Figure 2 near here

________________________

Influences of SIQ MS Scores on APA

Since "4" was the most frequently reported SIQ MS score and represented more than half the sample, we divided the sample into three groups: the low MS group with scores lower than 4 (n = 15), the medium MS group with scores equal to 4 (n = 32), and the high MS group with scores higher than 4 (n = 11). The ANOVA revealed a main effect of group, F(2,55) = 3.65, 𝜂p 2 = 0.06, on the increase in minutes of APA. The post-hoc HSD Tukey test revealed that participants in the high and medium SIQ MS groups had greater increases in minutes of APA than participants in the low SIQ MS group (Figure 3).

________________________

Figure 3 near here

________________________

Discussion

Limitations

The duration of the morning text message condition (2 weeks) could be considered short, despite its positive results. However, the study objective was to determine whether text messages to prompt mental imagery would increase minutes of APA in older adults, and we compared our findings with those of other studies using similar protocols to facilitate the interpretation of the results (i.e., Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF][START_REF] Prestwich | Can implementation intentions and text messages promote brisk walking? A randomized trial[END_REF]. Our study should thus be viewed in the context of previous research with similar characteristics that also demonstrated the effectiveness of prompts for changing behavior (Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF][START_REF] Fry | Periodic prompts and reminders in health promotion and health behavior interventions: Systematic review[END_REF]. The results are promising, suggesting the positive effects of cell phone imagery prompts to promote short-term APA. Further research is needed to evaluate whether this strategy is effective for long-term APA participation. The self-reporting of APA minutes might be another limitation, although this was modulated by the absence of any group difference according to social desirability. We may assume that a few participants over-or underestimated their minutes of APA, and this may have been the case with the evaluation of the intensity of APA, as well (none of the participants reported vigorous activity). Further research is needed using objective measurements of APA, such as heart rate monitoring, pedometers or doubly-labeled water.

Generalizability

The aim of this study was to determine whether cell phone prompts with imagery scripts would increase APA participation in adults aged 50 years and older. The results showed that, in the Imagery groups, the average weekly minutes of APA were significantly higher in the morning text message condition, during which participants had to visually imagine themselves doing an APA, than in the no morning message condition. The results of this original study are consistent with previous research showing that cell phone prompts related to physical activity increased the physical activity of younger adults [START_REF] Fanning | Increasing physical activity with mobile devices: A meta-analysis[END_REF][START_REF] Fry | Periodic prompts and reminders in health promotion and health behavior interventions: Systematic review[END_REF] and older adults (Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF][START_REF] Kim | Text messaging to motivate walking in older African Aamericans: A randomized controlled trial[END_REF]. Indeed, the latter authors showed a significantly greater weekly duration of APA in a group that received the electronic reminder in the morning than during the control condition when the morning reminder was not delivered. Moreover, our use of a Placebo group showed that a placebo morning message, which had no relation to physical activity but merely indicated the euro versus dollar exchange rate, had no influence on APA. This non-significant result is important because it suggests that the Imagery group participants benefited from the message content and not from the message itself. An MI message is therefore useful to improve APA duration in older adults and may also be beneficial for younger participants or pregnant women, for example. MI prompts can complete or replace other prompts that suggest or insist on APA. The act of imagining oneself engaged in physical activity could be considered a selfmotivational technique and probably activates a specific neural network that incites this behavior.

Interpretation

The results of the current study extend the literature by providing evidence that imagery text delivered via cell phones can also be a successful strategy for increasing weekly minutes of APA among older adults. Indeed, the increase of APA was about 36.8% (with a quite small sample size 𝜂p 2 = 0.24) with morning imagery text. It seems that imagery text prompts are as effective as other prompts like "Don't forget to do cardio today" used in Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF] study, for example, in which the increase was 35.2% (with a small sample size 𝜂p 2 = 0.18). Moreover, it seems important to note that in the morning text condition, participants of the Imagery groups averaged about 33 minutes of APA each message day versus 24 minutes of APA on the days without the morning text message or 23 minutes of APA for the Placebo group participants who received a placebo morning message.

We can assume that if the MI messages had been delivered 4 to 5 days per week, the participants would have been on track to meet the WHO physical activity recommendation (150 weekly minutes of APA).

As hypothesized, the results suggest that imagery text messages are an effective intervention strategy for increasing APA in adults 50 years and older who regularly engage in physical activities. As [START_REF] Paivio | Cognitive and motivational functions of imagery in human performance[END_REF] observed, MI is frequently used to enhance sports performance. It has nevertheless been reported that the beneficial effects of MI on sports performance are modulated by numerous factors [START_REF] Hall | Measurement Imagery Abilities and Imagery Use. Advances in sport and exercise psychology measurement[END_REF]. For example, [START_REF] Short | Imagery use in sport: Mediational effects for efficacy[END_REF] suggested that individual differences in imagery ability influence the frequency of imagery use and how effective the imagery will be. Furthermore, the differences in imagery ability may be one reason why people choose not to use imagery even when it could be beneficial. In order to control for the influence of this factor, all the participants completed the MIQ-R and none of them were categorized as poor or good imagers [START_REF] Robin | Effects of motor imagery training on returning serve accuracy in tennis: The role of imagery ability[END_REF]. Another factor that can influence the beneficial effects of MI is the fitness level of the participants. Most of the sports imagery research has been conducted with adult athletes (Hall et al., 2009). According to [START_REF] Martin | Using mental imagery to enhance intrinsic motivation[END_REF], these athletes use imagery to modify cognitions and regulate arousal and anxiety, which are classed as serving motivational general-arousal and motivational general-mastery functions. When these athletes need to learn or improve movement performance, they use the cognitive specific function of imagery, and for strategies, game planes and routines, they use the cognitive general function. Moreover, Hall and collaborators (1998) suggested that athletes use all five functions of imagery to a greater extent than amateur or recreational athletes. [START_REF] Nordin | Where, when and how: A quantitative account of dance imagery[END_REF], on the other hand, revealed that athletes show the lowest frequency scores for MS imagery, and athletes and non-athletes differ in their imagery use. Indeed, in the early stages of skill acquisition, novices attend to cognitive cues regarding the skill being learned and use imagery primarily for its cognitive function to assist in organizing information (about the skill or strategy) at the central processing level [START_REF] Murphy | Imagery and mental practice[END_REF]. However, it should be noted that the older adults in this study were not learning a new task or movement, which probably explains their higher scores on the MS imagery function than the other four functions. Indeed, the other functions are more oriented toward competition or learning, whereas MS imagery entails imagining goal achievement and accomplishment. Moreover, our results are consistent with those of [START_REF] Martin | Using mental imagery to enhance intrinsic motivation[END_REF] with beginner golfers, as these authors demonstrated that MS imagery is effective for modifying cognitions related to goals and motivation. In their study, the participants with six imagery sessions spent more time practicing a golf-putting task and adhered more closely to their training program than the participants in the no-imagery control group. A complementary analysis revealed that the participants who reported medium and high SIQ MS scores had greater increases in APA duration than those with low SIQ MS scores. These results confirm the literature and are consistent with the idea that MS imagery enhances motivation (Martin et al., 1999) to practice a physical activity.

Few studies have examined electronic prompts on cell phones to increase APA participation in older adults (Antoine [START_REF] Parker | Effect of electronic messaging on physical activity participation among older adults[END_REF][START_REF] Tabak | Motivational cues as real-time feedback for changing daily activity behavior of patients with COPD[END_REF] and none has tested mental imagery text messages. The results of our study confirm previous research results indicating that electronic prompts can increase APA in older adults and show the benefits of mental imagery messages. As suggested by [START_REF] Paivio | Cognitive and motivational functions of imagery in human performance[END_REF], mental imagery has a motivational role that can improve physical practice. The use of mental imagery text messages may be an easy-to-use, cost-effective and beneficial method to increase APA in older adults. 
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Table 1

 1 

	Participants demographic and clinical characteristics		
	Variables	Imagery 1 Group	Imagery 2 Group	Placebo Group
		(n = 30)	(n = 28)	(n = 29)
	Demographics			
	Sex	57% females	54% females	52% females
	Age (years)	61.59 (7.35)	62.54 (6.54)	64.48 (5.23)
	Marital Status	47% Married	43% Married	52% Married
	Race/ethnicity	100% White	97% White	100% White
	Education	50% College	46% College	52% College
	Medium financial income	97%	100%	100%
	History of disease			
	Bone	13%	7%	3%
	Cancer	10%	14%	17%
	Cardiovascular	13%	10%	3%
	Thyroid	7%	11%	3%
	Spine	3%	0%	7%
	Other	17%	14%	21%
	No disease reported	40%	46%	38%

Table 2

 2 Descriptive statistics for imagery use and imagery ability.

	Measure	M	SD	Range
	SIQ			
	Cognitive Specific	1.62	0.57	1-3
	Cognitive General	1.28	0.50	1-3
	Motivational Specific	3.93	0.74	2-5
	Motivational General-Arousal	1.85	0.63	1-4
	Motivational General-Mastery	1.75	0.64	1-3
	MIQ-R			
	Visual	23.83	1.87	19-28
	Kinaesthetic	21.35	1.84	18-28

Table 3

 3 Mean scores and increase of Aerobic Physical Activity (APA) of the groups (Low scorers, Average scorers, and High scorers) according to the French version of the Marlowe-Crowne measure of Social Desirability scale (MCSD). Mean MCSD scores, M2 = Mean increase of minutes of Aerobic Physical Activity (mean differences between morning text and no morning text conditions minutes of APA).

	Groups	M1 MCSD scores	SD	Range M2 increase of APA	SD
	Low scorers	2,46	0,49	1-3	23,38	14,89
	(n = 13)					
	Average scorers	5,5	0,93	4-7	26,95	18,74
	(n = 57)					
	High scorers	9,17	1,07	8-11	21,97	15,46
	(n = 17)					
	Note: M1 =					

Table 4

 4 Mean Marlowe-Crowne measure of Social Desirability (MCSD) scale scores of the groups (Imagery 1, Imagery 2, and Placebo).

	Groups	M (SD)	Range
	Imagery 1		
	(n = 30)	5.63 (2.25)	2-11
	Imagery 2		
	(n = 28)	5.82 (2.35)	2-10
	Placebo		
	(n = 29)	5.69 (2.32)	1-11

Table 5

 5 Weekly minutes of aerobic physical activity, by conditions, for the Imagery and Placebo

	Groups				
	Groups	Week 1	Week 2	Week 3	Week 4
	Conditions	M (SD)	M (SD)	M (SD)	M (SD)
	Imagery 1 (n = 30)				
	Imagery morning text 98.44 (29.31) 99.82 (28.01) xxxx xxxx	xxxx	xxxx
	No morning text	xxxx xxxx	xxxx xxxx	72.55 (33.17) 73.03 (29.84)
	Imagery 2 (n = 28)				
	Imagery morning text xxxx xxxx	xxxx xxxx	97.96 (26.60) 101.51 (26.73)
	No morning text	73.27 (32.30) 72.03 (35.75) xxxx xxxx	xxxx	xxxx
	Placebo (n = 29)				
	Placebo morning text 72.75 (29.20) 71.44 (32.80) xxxx xxxx	xxxx	xxxx
	No morning text	xxxx xxxx	xxxx xxxx	72.03 (26.97) 70.79 (30.50)

Note: M = Mean weekly minutes of aerobic physical activity, (SD) = standard deviation Note: M = Mean MCSD scores, (SD) = standard deviation

i World Health Organization Diet and Physical Activity Factsheet. Secondary Diet and