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Abstract
AIM: To summarize the evidence from randomized controlled trials (RCTs) on the rehabilitation effects of recreation activities.
METHODS: Studies were eligible if they were RCTs. Studies included one treatment group in which recreation activity was applied. We searched the following databases from 1990 up to May 31, 2012: MEDLINE via PubMed, CINAHL, Web of Science, and Ichushi-Web. We also searched all Cochrane Database and Campbell Systematic Reviews up to May 31, 2012. 
RESULTS: Eleven RCTs were identified, and included many kinds of target diseases and/or symptoms such as stroke, dementia, Parkinson’s disease, acquired brain injury, chronic non-malignant pain, obese adolescent, high-risk pregnancy, and frail elderly. Various intervention methods included gaming technology, music, dance, easy rider wheelchair biking, leisure education program, and leisure task. The RCTs conducted have been of relatively low quality. A meta-analysis (pooled sample; n = 44, two RCTs) for balance ability such as “Berg Balance Scale” and “Timed Up and Go Test” based on game intervention revealed no significant difference between interventions and controls. In all other interventions, there were one or more effects on psychological status, balance or motor function, and adherence as the primary or secondary outcomes.
CONCLUSION: There is a potential for recreation activities to improve rehabilitation-related outcomes, particularly in psychological status, balance or motor function, and adherence.
© 2013 Baishideng. All rights reserved. 
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Core tip: This is the first systematic review of the effectiveness of rehabilitation based on recreation activities. There is a potential for recreation activities to improve rehabilitation-related outcomes, particularly in psychological status (depression, mood, emotion, and power), balance or motor function, and adherence (feasibility and attendance). To most effectively assess the potential benefits of recreation activities for rehabilitation, it will be important for further research to utilize (1) randomized controlled trials (RCTs) methodology (person unit or cluster unit) when appropriate, (2) an intervention dose, (3) a description of adverse effects and withdrawals, and (4) the cost of recreation activities.
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INTRODUCTION
Recreation activity is anything that is stimulating and rejuvenating for an individual. Some people may enjoy nature hikes, others may enjoy playing the guitar. The idea behind these activities is to expand the mind and body in a positive, healthy way. The best reason to take part in these activities is that they will slow the aging process by helping to lessen or eliminate stress[1]. A dictionary describes “recreation” as “the fact of people doing things for enjoyment, when they are not working”[2]. However, there are various views about a recreational activity and there is no fixed consensus. 
A systematic review of randomized controlled trials (RCTs) based on recreation and leisure activity reported some beneficial effects of these activities such as improvement of Quality of Life (QoL), and health-promoting, educational and therapeutic effects[3]. Three RCTs adopted for the review evaluated performing music appreciation[4], entertainment of a easy rider wheelchair bike[5], and leisure task[6] as the intervention method. In the present study, we assumed that recreation activity is treated widely as a physical activity with a strong element of pleasure or enjoyment. 
Stroke is a typical disease that requires rehabilitation and has been described as a worldwide epidemic[7]. Many stroke patients suffer from sensory, motor and cognitive impairment as well as a reduced ability to perform self care and participate in social and community activities[8]. Standardized repetitive task training has been shown to be effective in some aspects of rehabilitation, such as improving walking distance and speed[9]. Over the years, virtual reality and interactive video gaming have emerged as new treatment approaches in stroke rehabilitation. In particular, commercial gaming consoles are being rapidly adopted in clinical and nursing settings. A recent systematic review of stroke rehabilitation studies reported that the use of virtual reality (VR) and interactive video gaming (IVG) may be beneficial in improving arm function and activities of daily living (ADL) function when compared with the same dose of conventional therapy, but there was insufficient evidence to reach a conclusion about the effect of VR and IVG on grip strength or gait speed[10].
The current study has shown that even a short duration of Wii play can provide an effective adjunct to standard rehabilitation for fall prevention, although a “Wii only” training approach is not being advocated[11]. The “enjoyment” factor is an important one that may aid adherence to training for rehabilitation[12]. 
Low back pain is also a disease that requires rehabilitation and is the most common reason for use of complementary and alternative medicine in the United States[13]. A systematic review of RCTs by alternative therapy (i.e., spa and balneotherapy) targeting the relief of low back pain was also carried out[14]. It reported that even though the data are scarce, there was encouraging evidence suggesting that these therapies may be effective for treating patients with low back pain. 
Over the years, recreation activity and relaxation in a forest environment called “forest therapy” or “Shinrin-yoku” (forest-air bathing and forest-landscape watching, walking, etc.), have become a kind of climatherapy or nature therapy and are popular methods for many urban people with mentally stressful conditions[15]. The fields of preventive and alternative medicine have also shown an interest in the therapeutic effects of forest therapy[16]. A study reported that forest environments may contribute to the maintenance of health and well-being (e.g., by reducing hostility and depression which are risk factors for coronary heart diseases, or by improving overall emotions, particularly among populations with poor mental health)[17]. In addition, a recent study reported that forest bathing trips increase natural killer (NK) cell activity, which was mediated by increases in the number of NK cells and the levels of intracellular anti-cancer proteins and phytoncides released from trees. The decreased production of stress hormones may also partially contribute to the increased NK cell activity[18].
It is well known in research design that evidence grading is highest for a systematic review (SR) with meta-analysis of RCTs. Although many studies have reported the rehabilitation effects of recreation activities, there is no SR of the evidence based on RCTs. The objective of this review was to summarize the evidence from RCTs on the rehabilitation effects of recreation activities.
MATERIALS AND METHODS

Criteria for considering studies included in this review
Types of studies: Studies were eligible if they were RCTs.
Types of participants: There was no restriction on patients.
Types of intervention and language: Studies included at least one treatment group in which recreation activity was applied. The definition of the recreational activity is complex, but, in this study, it distinguishes the specific exercise item. Specifically, any kind of recreation activity (not only dynamic activities but also music appreciation or play, painting, hand-craft, etc,) was permitted and defined as an intervention. However, we excluded complete exercise interventions such as walking, jogging, Tai chi, Yoga, stretching, and strength training. There was no restriction on the basis of language.
Types of outcome measures: We focused on rehabilitation effect. For rehabilitation, the World Health Organization explains that rehabilitation of people with disabilities is a process aimed at enabling them to reach and maintain their optimal physical, sensory, intellectual, psychological and social functional levels[19]. Rehabilitation provides disabled people with the tools they need to attain independence and self-determination. In this study, in particular, beneficial outcome measures included cognitive function, physical function, and pain-relief. We did not specify secondary outcomes but instead estimated the as primary outcomes if an article treated the item as rehabilitation effects. 
Search methods for studies identification
Bibliographic database: We searched the following databases from 1990 up to May 31, 2012: MEDLINE via PubMed, CINAHL, Web of Science, Ichushi Web (in Japanese), and the Western Pacific Region Index Medicus (WPRIM). The International Committee of Medical Journal Editors (ICMJE) recommended uniform requirements for manuscripts submitted to biomedical journals in 1993. We selected articles published (that included a protocol) since 1990, because it appeared that the ICMJE recommendation had been adopted by the relevant researchers and had strengthened the quality of reports. 
We also searched the Cochrane Database of Systematic Reviews (Cochrane Reviews), the Database of Abstracts of Reviews of Effects (Other Reviews), the Cochrane Central Register of Controlled Trials (Clinical Trials or CENTRAL), the Cochrane Methodology Register (Methods Studies), the Health Technology Assessment Database (Technology Assessments), the NHS Economic Evaluation Database (Economic Evaluations), About The Cochrane Collaboration databases (Cochrane Groups) and Campbell Systematic Reviews (the Campbell Collaboration), and the All Cochrane all up to May 31, 2012. 
All searches were performed by two specific searchers (hospital librarian) who were qualified in medical information handling, and who were sophisticated in searches of clinical trials.
Search strategies: The special search strategies contained the elements and terms for MEDLINE, CINAHL, Web of Science, Ichushi Web, WPRIM, All Cochrane databases, and Campbell Collaboration (Table 1). Only keywords about intervention were used for the searches. First, titles and abstracts of identified published articles were reviewed in order to determine the relevance of the articles. Next, references in relevant studies and identified RCTs were screened.
Registry checking: We searched the International Clinical Trials Registry Platform (ICTRP), Clinical Trials.gov, the University Hospital Medical Information Network-Clinical Trials Registry (UMIN-CTR), the Japan Pharmaceutical Information Center-Clinical Trials Information (Japic CTI), and the Japan Medical Association-Center for Clinical Trials (JMACCT CTR), all up to May 31, 2012. ICTRP in the WHO Registry Network meet specific criteria for content, quality and validity, accessibility, unique identification, technical capacity and administration. Primary registries meet the requirements of the ICMJE. Clinical Trials.gov is a registry of federally and privately supported clinical trials conducted in the United States and around the world. UMIN-CTR, Japic CTI, and JMACCT CTR are registries of clinical trials conducted in Japan and around the world.
Handsearching, reference checking and other: We handsearched abstracts published on recreation activities in relevant journals in Japan. We checked the references of included studies for further relevant literature.
Review methods
Selection of trials: In order to make the final selection of studies for the review, all criteria were applied independently by five authors (e.g., Honda T, Kitayuguchi J, Okada S, Park SJ) to the full text of articles that had passed the first eligibility screening (Figure 1). Disagreements and uncertainties were resolved by discussion with other authors (e.g., Mutoh Y, Okuizumi H, Park H).
Studies were selected when (1) the design was an RCT and (2) one of the interventions was a form of recreation activity. Rehabilitation effects were used as a primary outcome measure. Trials that were excluded are presented with reasons for exclusion (Table 2).
Quality assessment of included studies

In order to ensure that variation was not caused by systematic errors in the study design or execution, seven review authors (Okuizumi H, Mutoh Y, Okada S, Park SJ, Honda T, Handa S, and Honda T) independently assessed the quality of articles. A full quality appraisal of these papers was made using the combined tool based on the “CONSORT 2010”[20] and the “CONSORT for nonpharmacological trials”[21], developed to assess the methodological quality of nonpharmacological RCTs. Both checklists were not originally developed to use as a quality assessment instrument, but we used them because they are the most important tools related to the internal and external validity of trials. 

Each item was scored as ‘’present’’ (p), ‘’absent’’ (a), ‘‘unclear or inadequately described’’ (?), or ‘‘not applicable’’(n/a). Depending on the study design, some items were not applicable. The “n/a” was excluded from calculation for quality assessment. We displayed the percentage of present description on all 47-check items for the quality assessment of articles. Then, based on the percentage of risk of poor methodology and /or bias, each item was assigned to the following categories: good description (80%-100%), poor description (50%-79%), very poor description (0%-49%). Disagreements and uncertainties were resolved by discussion with other authors (e.g., Okuizumi H, Okada S and Kamioka H). Inter-rater reliability was calculated on a dichotomous scale using percentage agreement and Cohen’s kappa coefficient (k). 
Summary of studies and data extraction: Seven review authors (Okuizumi H, Mutoh Y, Okada S, Park SJ, Honda T, Handa S and Kamioka H) described the summary from each article based on the recommended structured abstracts[22,23]. 
Benefit, harm, and withdrawals
The GRADE Working Group[24] reported that the balance between benefit and harm, quality of evidence, applicability, and the certainty of the baseline risk were all considered in judgments about the strength of recommendations. Adverse events, withdrawals, and cost for intervention were especially important information for researchers and users of clinical practice guidelines, and we presented this information with the description of each article.
Analysis

Pre-planned stratified analyses were: (1) trials comparing recreation activities with no treatment or waiting list controls; and (2) trials comparing different types of general rehabilitation method (e.g., physical therapy, occupational therapy, etc.),  and (3) trials comparing recreation activities with other different intervention(s) (e.g., music appreciation versus singing). We planned to express the results of each RCT, when possible, as relative risk (RR) with corresponding 95%CI for dichotomous data, and as standardized or weighted mean differences (SMD) with 95%CI for continuous data. But heterogeneous results of studies that provided by inclusion criteria were not combined. All analyses were computed with the “R version 2.15.1”, a free software environment for statistical computing and graphics (URL:http://www.r-project.org/). It compiles and runs on a wide variety of UNIX platforms, Windows.
Research protocol registration

We submitted and registered our research protocol to the PROSPERO database (No. CRD42012002381)[25]. It is an international database of prospectively registered SRs in health and social care. Key features from the review protocol are recorded and maintained as a permanent record in PROSPERO. This will provide a comprehensive listing of SRs registered at inception, and enable comparison of reported review findings with what was planned in the protocol. PROSPERO is managed by CRD and funded by the UK National Institute for Health Research (NIHR). Registration was recommended because it encourage full publication of the review’s findings and transparency in changes to methods that could bias findings[26].
RESULTS
Study selection
The literature searches based on databases included 1861 potentially relevant articles (Figure 1). Abstracts from those articles were assessed and 22 papers were retrieved for further evaluation (checks for relevant literature). Eleven publications were excluded because they did not meet the eligibility criteria (see Appendix). Eleven studies [4-6,27-34] met all inclusion criteria (Table 1). 
Study characteristics 

The language of all eligible publications was English. Target diseases and/or symptoms (Table 3) were stroke,[6,29,33,34] dementia[5], Parkinson’s disease[32], acquired brain injury[28], chronic non-malignant pain[4], obese adolescent[31], high-risk pregnancy[30], and frail elderly[27]. Intervention methods were gaming technology[27-29,31,33], music[4,30], dance[32], easy rider wheelchair biking[5], leisure education program[34], and leisure task[6]. 
For gaming technology intervention, Szturm et al[27] reported that dynamic balance exercises on fixed and compliant sponge surfaces were feasibly coupled to interactive video game-based tasks in frail community-dwelling older adults. Gil-Gómez et al[28] reported that virtual treatment with game exercises promotes improvement in the dynamic balance of patients with acquired brain injury. Saposnik et al[29] reported that VR Wii gaming technology represents a safe, feasible, and potentially effective alternative to facilitate rehabilitation therapy and promote motor recovery after stroke. Adamo e et al[31] reported that cycling to music was superior to interactive video game cycling on attendance and intensity of exercise expenditure for obese adolescent people and indicated investing in the more expensive GameBike may not be worth the cost. Yavuzer et al[33] reported that the Playstation EyeToy Games combined with a conventional stroke rehabilitation program have a potential to enhance upper extremity-related motor functioning in subacute stroke patients. 
Regarding music intervention, Siedliecki et al[4] reported that nurses could help patients with chronic non-malignant pain (CNMP) identify and use music they enjoy as a self-administered complementary intervention to facilitate feelings of power, and to decrease perceptions of pain, depression and disability. Bauer et al[30] reported that single session music and recreation therapy interventions effectively alleviate antepartum-related distress among high-risk women experiencing antepartum hospitalization and should be considered as valuable additions to any comprehensive antepartum program. 
Concerning dance intervention, Hackney et al[32] reported that the tango may target deficits associated with Parkinson’s disease more than the waltz/foxtrot, but both dances may benefit balance and locomotion. 

For easy rider wheelchair biking, Fitzsimmons[5] reported that this study contributed to the body of knowledge of nursing regarding options for the treatment of depression in older adults, and provided encouraging findings that psychosocial interventions might be effective in reducing depression.

For leisure education program, Desrosiers et al[34], reported that the results indicated the effectiveness of the leisure education program in improving participation in leisure activities, improving satisfaction with leisure and reducing depression in people with stroke.
For leisure task, Parker et al[6] reported that additional occupational therapy (OT) treatments did not show a clear beneficial effect on mood, leisure activity or independence in ADL measured at 6 or 12 mo.
Quality assessment
We evaluated 47 items from the CONSORT 2010 and the “CONSORT for nonpharmacological trials” checklists in more detail (Table 4). Inter-rater reliability metrics for the quality assessment indicated substantial agreement for all 517 items (percentage agreement 97% and k = 0.953). 

This assessment evaluated the quality of how the main findings of the study were summarized in the written report. There was a remarkable lack of description in the studies of the methods, results, discussion, and other information in general. The items for which the description was lacking (very poor; < 50%) in many studies were as follows (present ratio; %): “in the abstract, description of the experimental treatment, comparator, care providers, centers, and blinding status” (36%); “important changes to methods after trial commencement” (36%); “details of how the interventions were standardized” (40%); “details of how adherence of care providers with the protocol was assessed or enhanced” (11%); “any changes to trial outcomes after the trial outcomes after the trial commenced” (25%); “how sample size was determined”(45%); “when applicable, explanation of any interim analyses and stopping guidelines”(22%); “when applicable, details of whether and how the clustering by care providers or centers was addressed”(11%); “type of randomization”(29%); “when applicable, how care providers were allocated to each trial group” (29%); “who generated the random allocation sequence, who enrolled participants, and who assigned participants to intervention” (45%); “whether or not those administering co-interventions were blinded to group assignment”(0%); “if blinded, method of blinding and description of the similarity of interventionist”(18%); “methods for additional analyses, such as subgroup analyses and adjusted analyses” (38%); “when applicable, details of whether and how the clustering by care providers or centers was addressed” (38%); “for binary outcomes, presentation of both absolute and relative effect sizes is recommended” (11%); “results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing prespecified from exploratory” (14%); “all important harmful or unintended effects in each group”(27%); “generalizability (external validity) of the trial findings according to the intervention, comparators, patients, and care providers and centers involved in the trial ”(27%); “registration number and name of trial registry”(18%); and “where the full trial protocol can be accessed, if available”(18%).

Meta-analysis of balance ability
Results from RCTs with control groups[27,28] were pooled in a meta-analysis to establish the overall effect of balance ability interventions compared with no-interventions controls (Figures 2 and 3). For Berg Balance Scale (BBS), included interventions were sufficiently homogenous (I-squared = 62.8%, P = 0.101), so the fixed effects model was used. This revealed a no significant difference in balance ability favoring interventions over controls at the last reported assessment (SMD = 3.75; 95%CI: 1.82-5.69; n = 44). For the Timed “Up and Go” (TUG), interventions were homogenous (I-squared =69.5%, P = 0.070), so the fixed effects model was also used. This revealed a no significant difference in balance ability favoring interventions over controls (SMD = 0.19; 95%CI: -4.09-4.47; n = 44). A funnel plot to assess publication bias was not generated as fewer than 10 interventions were included in the meta-analysis[34]. 
Withdrawals and adverse events

Five studies [5,28,29,31,33] reported no adverse events during all interventions but there were no descriptions about adverse events in the other studies (Table 3). Two studies[29,32] reported no withdrawals (dropouts), nine studies showed some dropouts because of mainly death, death in family, hospitalization, and injuries by other reason. The reason by preventing from recreation activities was not showed.
Costs of intervention

Two studies[5,31] described the costs of intervention (Table 3). Adamo et al[31] showed parking and transportation costs, and movie theatre gift certificate following the trial completion. Fitzsimmons[5] showed the cost of an easy rider wheelchair bike. There were no descriptions about this information in the other studies
DISCUSSION
This is the first SR of the effectiveness of rehabilitation based on recreation activities. Eleven RCTs were identified, target diseases and/or symptoms included stroke, dementia, Parkinson’s disease, acquired brain injury, chronic non-malignant pain, obese adolescent, high-risk pregnancy, and frail elderly, and intervention methods included various approaches such as gaming technology, music, dance, easy rider wheelchair biking, leisure education program, and leisure task. Primary or secondary outcomes were generally psychological status (depression, mood, emotion, and power), balance or motor function, and adherence (feasibility and attendance). 
Video gaming as new trend of rehabilitation
The trend over the past ten years towards game interventions by VR is particularly interesting. Basically, sedentary screen time has been shown to be associated with obesity[36] as well as negative health outcomes such as premature death[37,38], independent of physical activity levels[39]. However, one strategy, the term “active video gaming” or “virtual gaming” has been used to describe games in which body movement is necessary or encouraged by the control scheme of each game. Typically, active games use a motion-sensing or motion-encouraging controller rather than a traditional handheld game pad controller. Lyons et al[40] reported that dance simulation and fitness games seemed to have the potential to produce moderate-intensity physical activity in physiological experiment. A recent SR[41] without meta-analysis based on video game reported that there is potential for video games to improve health-related outcomes, particularly in the area of psychological and physical therapy, but included RCTs had been of relatively low quality. A discussion, including a meta-analysis to clearly demonstrate an effect of the video game, was required. 
Meta-analysis of balance ability based on video game
For BBS and TUG as indicator of balance ability, the interventions were not completely the same methods, but the results for both revealed no significant differences in balance ability favoring interventions over controls, respectively. The first reason was that the pooled sample size was very small (two studies, 44 participants). Therefore, we could not calculate and describe a funnel plot to assess publication bias. It may be difficult to recruit many patients as participants in rehabilitation, but studies (cluster- or multicenter-RCTs depending on the case) with enough numbers are necessary. The second reason may be that the dose-regimen, such as period and frequency of the interventions were inadequate. It increases the mental and physical burden on participants when there is much intervention, but it is expected that the effect of balance ability rises in a positive relationship with the quantity of intervention. Because a gradual increase in load with recovery is necessary in rehabilitation programs, it is easy to assign settings like “Level” or “Stage” for the game, such as first, second level, etc. Therefore, we also expect to understand correctly the results and detailed descriptions of “pragmatic trials”[42] as well as “explanatory trials” for rehabilitation effect by game intervention.
Non-meta-analysis of other recreation activities

In all other interventions, there was at least one or more effects on psychological status, balance or motor function, and adherence as the primary or secondary outcomes. However, it was impossible to perform a meta-analysis and integrate the results since the main outcome measures and interventions were different. Therefore, we recognize the potential for recreation activities to improve rehabilitation effects, but could not provide conclusive evidence of rehabilitation effects.
Overall evidence and quality assessment
The CONSORT 2010 and the CONSORT for nonpharmacological trials checklists were not originally developed to use as quality assessment instruments, but we used them as such because they are the most important tools related to the internal and external validity of trials. There were serious problems with the conduct and reporting of the target studies. Our review especially detected omissions of the following descriptions: method used to generate the random allocation sequence, blinding, care provider, estimated effect size and its precision, harm, external validity, and trial registry with protocol. Descriptions of these items were lacking (very poor; < 50%) in many studies. 
In the Cochrane Review, the eligibility criteria for a meta-analysis are strict, and for each article, heterogeneity and low quality of reporting must first be excluded. Because there was insufficient evidence in the studies of recreational intervention, due to poor methodological and reporting quality and heterogeneity, we are unable to offer any conclusions about the effects of rehabilitation by recreational intervention based on RCTs. Both the CONSORT 2010 and the CONSORT for nonpharmacological trials checklists are relatively new, but it was shown that the study protocol description and implementation for recreational studies should be subjected to these checklists. 
Overall evidence and future research agenda to build evidence
The results of this study suggest that few RCTs have been conducted in this area, and that the RCTs conducted have been of relatively low quality. Table 5 shows the future research agenda for studies of the rehabilitation effect by recreation activity. There is potential for effects on psychological status, balance or motor function, and adherence, but the overall evidence remains unclear. Therefore, researchers should use the appropriate checklists for research design and intervention method, which would lead to improvement in the quality of the study, and would contribute to the accumulation of evidence. Researchers should also present not only the efficacy data, but also description of any adverse events or harmful phenomena and withdrawals. Many studies in this review did not describe these factors. 

A recent study[43] suggested that public health is moving toward the goal of implementing evidence based intervention. But the feasibility of possible interventions and whether comprehensive and multilevel evaluations are needed to justify them must be determined. It is at least necessary to show the cost of such interventions. We must choose to introduce an interventional method based on its cost-benefit, cost-effectiveness, and cost-utility. In addition, recreation activities as intervention are unique and completely different than pharmacological or traditional rehabilitation methods. Therefore it may be necessary to add some original items like herbal intervention[44], aquatic exercise[45], and balneotherapy[46] to the CONSORT checklist as alternative or complementary medicines.
Strength and limitations

This review had several strengths (1) the methods and implementation registered high on the PROSPERO database; (2) it was a comprehensive search strategy across multiple databases with no data restrictions; (3) there were high agreement levels for quality assessment of articles; and (4) it involved detailed data extraction to allow for collecting all article’s content into a recommended structured abstract. The conduct and reporting of this review also aligned with the PRISMA statement[47] for transparent reporting of SRs and meta-analyses. 
This review also had several limitations that should be acknowledged. Firstly, some selection criteria were common across studies, as described above; however, bias remained due to differences in eligibility for participation in each study. Secondly, publication bias was a limitation. Although there was no linguistic restriction in the eligibility criteria, we searched studies with only English and Japanese key words. In addition, this review reported on a relatively small and heterogeneous sample of studies. Moreover we could not follow standard procedures as estimates of the effects of moderating variables. Finally, we used an original definition of recreation activity because of the lack of a clear worldwide definition, but our definition was not universal. 
In conclusion, this comprehensive SR demonstrates that recreation activities may have the potential for improving rehabilitation in a wide variety of areas, and for a variety of patients and elderly people. This is a valuable finding, particularly the growing popularity and trained with joy. To most effectively assess the potential benefits of recreation activities for rehabilitation, it will be important for further research to utilize (1) RCT methodology (person unit or cluster unit) when appropriate, (2) an intervention dose, (3) a description of adverse effects and withdrawals, and (4) the cost of recreation activities.
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Background

Recreation activity is anything that is stimulating and rejuvenating for an individual. The “enjoyment” factor is an important one that may aid adherence to training for rehabilitation.
Research frontiers

Although many studies have reported the rehabilitation effects of recreation activities, there is no systematic review (SR) of the evidence based on randomized controlled trials (RCTs).
Innovations and breakthroughs 

This is the first SR of the effectiveness of rehabilitation based on recreation activities. There were serious problems with the conduct and reporting of the target studies. This review especially detected omissions of the following descriptions: method used to generate the random allocation sequence, blinding, care provider, estimated effect size and its precision, harm, external validity, and trial registry with protocol. Descriptions of these items were lacking (very poor; < 50%) in many studies. 
Applications 

There is a potential for recreation activities to improve rehabilitation-related outcomes, particularly in psychological status (depression, mood, emotion, and power), balance or motor function, and adherence (feasibility and attendance).
Terminology

For rehabilitation, the World Health Organization explains that rehabilitation of people with disabilities is a process aimed at enabling them to reach and maintain their optimal physical, sensory, intellectual, psychological and social functional levels. The definition of the recreational activity is complex, but, in this study, it distinguishes the specific exercise item. Specifically, any kind of recreation activity (not only dynamic activities but also music appreciation or play, painting, hand-craft, etc,) was permitted and defined as an intervention.
Peer review

It is an excellent job in presenting results, with a format different than the others usual works of meta-analysis. Not include the usual estimates of effect size based on meta-analytical indicators but is likely that the number of studies analyzed do not require major complications. It is a good descriptive work, very systematic and ordered.
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