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Introduction: Personalized programs of integrated strength and balance activities have been shown their effectiveness in falls reduction in the older adults.

Objective: To measure whether a group intervention with the strength and balance principles of the sLiFE program is more effective than standard health advice in reducing the incidence of falls.

Methods: The study will comprise 650 participants with more than 65 years who live at home, observing established inclusion and exclusion criteria. Participants will be randomly assigned in two groups: group intervention (n = 325) and standard health advice (n = 325). The intervention group will follow the balance and strength activities described in the LiFE program manual. The group intervention will be carried out in groups of 12–14 and will consist of seven one-hour sessions over 12 weeks in health centres. Incidence of falls and quality of life will be assessed as primary outcome variables. Fear of falling and exercise adherence will be analysed as secondary outcome variables.

Discussion: Physical activity has been put forward as an effective treatment technique for these patients; however, long-term adherence to these programs remains a challenge. Group interventions could reduce dropout rates.

Conclusion: Falls represent a major health problem globally due to the disability they cause in older people. Prevention would help reduce not only their incidence but also the health costs derived from their treatment. Group intervention helps clinicians to save resources and time, being able to attend more people with the same quality of care.

Clinical trial registration: https://clinicaltrials.gov/study/NCT05912088?distance=50&term=NCT05912088&rank=1, identifier NCT05912088.
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1 Introduction

Practitioners and researchers are focused on ageing and frailty, as demonstrated by different initiatives (1, 2). It has been shown that in the population older than 70 years, frailty represent a 5.5 times higher adjusted risk of mortality, a 2.5 times higher risk of new disability, and a 2.7 times higher risk of loss of mobility (3). To reduce frailty, action must be taken on its main risk factor, sedentary lifestyle (4), and the prevention of falls is thus of particular importance; falls are among the five main health problems related with disability in people older than 60 years (5).

Approximately 30% of people aged over 65% and 50% of those over 80 who live in the community have one fall once a year as a minimum (3, 5, 6). Similarly, about 30% of those who fall suffer a new fall in the same year and 10% suffer several falls (7). Falling is, therefore, a risk factor for further falls. Furthermore, Noureldin et al. found that 15% of hospitalised older adults people had a fall within 30 days of discharge (8).

Falls represent a major cause of disability in older adults and over 50% present sequelae (5, 6); half of those suffering a fracture from a fall do not fully recover their previous functional level. Older adults are admitted to hospital for injuries related to falls more frequently and they also present discharges and consecutive readmissions over the following three years (8, 9). Besides, between 32% and 80% of patients who survive hospitalisation after a hip fracture are left with a permanent disability (10), being a 95% of hip fracture cases a result of falls (11). In this regard, it has been observed that physical exercise approaches can reverse the functional disability caused by hospitalisation in older patients (12).

Several studies have demonstrated improvements at cardiovascular and mental levels (dementia), and in psychological stress and quality of life (13, 14). Exercise programs, multifactorial strategies for fall prevention and home interventions diminish falls (6, 15). Other systematic reviews and meta-analyses which have found multifactorial interventions, including exercise, postulated as the most effective, with a single intervention with exercise also showing significant effects are in this line. The literature suggests that exercise is the best approach for preventing falls at this population, but this could be influence by the exercise component selected (16, 17). Other structured training programs aim to improve muscle strength and balance, for example, the Otago Exercise Program (18). Nevertheless, they often do not generate long-term change, participation and adherence (19, 20); however, physical activity has shown numerous benefits (21). A review concluded that multicomponent group exercise and exercise at home, as well as safety interventions at home, diminish the rate and the risk of falls (22).

The LiFE study (Lifestyle-integrated Functional Exercise) intervention stood out as achieving the best results in preventing falls with a reduction of 13% (23). It is a personalized program which has demonstrated its effectiveness improving balance, strength, and physical activity, while falls in older adults were reduced by incorporating exercise activities into their daily activities. This program shown a clinically significant reduction of 31% in fall rate in comparison to the control program. A 30% in falls reduction is like most interventions currently recommended for preventing falls in clinical guidelines. It has recently been suggested in a pilot study that LiFE could be effective administered in a group setting in comparison to an individual intervention (24).

This project aims to compare the standard health advice to the original LiFE program implemented in a group (sLiFE), with the aim of facilitating large-scale implementation with lower use of resources and verifying effectiveness in terms of fall rates, physical activity, and profitability.

The objectives will be to assess if a group intervention implementing the sLiFE program principles reduces fall rates compared to standard advice; to assess whether fall prevention is more efficient in the group intervention than standard individual recommendations; to measure the incidence rate of falls according to participants’ level of physical activity; to assess medium- and long-term adherence to the exercise program and to find out the participants’ fear of falling.



2 Hypothesis

The sLiFE group intervention is more effective than usual health advice for the prevention of falls in older adults people living at home.



3 Methods


3.1 Design

Multicentre randomised clinical trial with two parallel arms, designed according to the CONSORT statement. This protocol has followed the SPIRIT guidelines for randomised trials. It was registered with ClinicalTrial.gov in June 2023 under the identifier NCT05912088.



3.2 Sample/participants

The study population will comprise subjects aged over 65 years who be in agreement to take part in the study and are being treated in the primary care setting of the Health Area of “X.” This study was reviewed and approved by the Salamanca Drug Research Ethics Committee in July 2022 under registration number PI 2022 071126. Before the study onset, all participants will be informed of the study objectives and will sign an informed consent form. Throughout the study the standards established in the Declaration of Helsinki will be followed. All those meeting the inclusion criteria in the health centres will be invited to participate.


3.2.1 Inclusion criteria

older adults older 65 years, living at home and speaking and reading Spanish.



3.2.2 Exclusion criteria

Heart failure (NYHA class III-IV); previous stroke (<6 months); Parkinson’s disease diagnosis; in active cancer treatment (last 6 months); chronic obstructive pulmonary disease (GOLD class III-IV); lower extremity fragile fracture; lower extremity amputation, treatment for depression less than six months ago, resting systolic pressure blood pressure > 160 or diastolic pressure > 100 uncontrolled; unavailable for the intervention, having more than two months travel or transfers planned in the first six months of the study; cognitive impairment moderate–severe (Mini Mental Cognitive Assessment <23); simultaneously participation in another clinical intervention trial.




3.3 Sample size

The main variable of the study was used to estimate the sample size, the annual incidence rate of falls in this population. An alpha risk of 0.05 and a beta risk of 0.2 (Power for Chi square 80% and t-test 94%), effect size estimated 0.30 (Cohen D) and 0.01 (V de Cramer) in a two-sided contrast has been accepted, 325 participants in the intervention group and 325 in the control are needed to find differences of ten percentage points as statistically significant between the control group, expected to be 30% [the estimate of falls in people older than 65 years of age (3, 5, 6)] and the intervention group, expected to be 20%. A give up rate of 10% during follow-up has been estimated.

This data has been calculated following the formula for qualitative variables published by Argimon Pallàs et al. (25).
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3.4 Participant assessment

An external researcher will receive the participants and carry out the initial evaluation. The interview will be completed with information from the participants’ primary care medical history and the records of the University Hospital of “X.” The visit will take around 50–60 min and includes the collection of sociodemographic data, lifestyle, physical activity, cognitive status, adherence to exercise, quality of life and fear of falling. Participants will be fitted with a digital pedometer to record their physical activity for eight days. After the initial assessment, participants will be randomized to the intervention or control group.



3.5 Randomisation

Once the inclusion criteria have been assessed, participants will sign informed consent and will then be randomised into the intervention/control group (Figure 1). An independent investigator, blinded until groups have been assigned will be in charge of generate the allocation sequence generated in a 1:1 ratio using the Epidat 4.2 software package. Considering the nature of the study, participants cannot be blinded to the intervention.

[image: Figure 1]

FIGURE 1
 Sample size flow chart.




3.6 Procedure for the sLiFE program intervention

The intervention will take place in four different stages.


3.6.1 Stage one

Physiotherapists (who led the sessions) will establish the guidelines to be followed and the intervention dynamics (sessions will be carried out in the same way and with the same contents in all health centres). The manuals for professionals, in Spanish, will be used to guarantee the reproducibility (26).



3.6.2 Stage two

The intervention group (12–14 participants) will be given a brief guide in Spanish from the participant’s manual to advise them in carrying out the activities. The intervention group (n = 325) will do the balance activities (tandem stance, tandem walk, one-legged stand, leaning from side to side, leaning forward and backward, stepping over obstacles forwards and backwards, stepping over obstacles sideways) and strength activities (knee bends, sitting down and getting up from normal and low chairs, toe stand, toe walk, heel stand, heel walk, walking sideways, climbing stairs, and tightening muscles), the principles and implementation strategies (26). A total of five one-hour in-person sessions and two follow-up telephone sessions will be held.



3.6.3 Stage three

Implementation of the sLiFE program (26). The total intervention comprises twelve weeks according to the following schedule (Table 1).



TABLE 1 Session schedule.
[image: Table1]



3.6.4 Stage four

Follow-up evaluation at six months.

Spirit figure has been added as Supplementary material.




3.7 Variables


3.7.1 Sociodemographic variables

Participants’ age, education level, marital status, and profession will be noted. The prescribed pharmacological treatment, lifestyle habits, smoking history and smoking pattern and alcohol consumption will be collected.



3.7.2 Anthropometric variables

Height will be measured with the portable Seca 222 system, with the subject standing. The average of two measurements, rounded to the nearest centimetre, will be recorded. Weight will be measured using a SOEHNLE 7830 digital column scale.

Waist and hip circumference will be measured twice, the recommendations of the Spanish Society for the Study of Obesity will be followed.

Systolic and diastolic blood pressure will be measured with a validated OMRON M10-IT blood pressure monitor (Omron Health Care, Kyoto, Japan), the recommendations of the European Society of Hypertension will be followed.



3.7.3 Charlson Comorbidity Index

The Charlson Comorbidity Index (CCI) was developed in 1987 by Mary E. Charlson. It has been considered the gold-standard tool in clinical research as a prognostic index to predict mortality. This index is a standardized score calculated as a simple weighted sum of comorbidity item scores (27, 28). The original version of the CCI was composed on 19 items which correspond to different clinical comorbidities (27).



3.7.4 Frailty

Frailty will be measured following the five criteria of Fried’s phenotype (29): (1) Low muscle strength; (2) Poor nutrition; (3) Poor endurance; (4) Slow walking; and (5) Low physical activity. Participants who meet these criteria will nevertheless be classified as active if they reported a high amount of daily usual physical activity (climbing stairs or lifting weights). The outcome will be meeting one frailty criterion at least.



3.7.5 Physical activity

Physical activity will be assessed with a digital pedometer (Omron HJ-321 Tri-Axial) (30), to be placed front and middle on one thigh for a period of 8 consecutive days (30). In addition, the Global Physical Activity Questionnaire (GPAQ) will be used (31). This questionnaire is made up of 16 questions about PA carried out in a typical week, differentiating between the different types of activity in work, travel and free time. Data is collected on intensity (low/moderate/high), frequency (days / usual week) and duration (hours–minutes/typical day) of physical activities carried out in three domains: (1) work (paid employment or unpaid, study, housework or job search), (2) commuting (walking/cycling to get from one place to another), and (3) free time (leisure). A question is also included about sedentary behaviour (time usually spent sitting or lying down, excluding time spent sleeping at night).



3.7.6 Mobility

The Short Physical Performance Battery (SPPB) assesses three aspects of mobility: balance, gait speed and strength of limbs or lower limbs to get up from a chair (32).



3.7.7 Cognitive performance

The Montreal Cognitive Assessment (MOCA) (33) determines the existence of mild cognitive dysfunctions. It comprises 30 questions and takes 10–12 min to complete.



3.7.8 Primary outcome measures

• The incidence rate of falls will be estimated based on the intervention and control group. Falls will be recorded using a daily log sent to the study centre monthly. On suffering a fall, participants must provide information about the time, date, injuries and prescribed treatment in relation to the fall, the fall location, and the movement which cause the fall. The person will be interviewed by telephone to correct any lack of data to determine the injuries details and to confirm their health status at this time (7).

• Quality of life will be measured through the EuroQol 5D questionnaire, validated in Spanish (34). This questionnaire comprises five items (mobility, personal care, daily activities, pain/discomfort, and anxiety/depression) and a self-assessed thermometer of health status.



3.7.9 Secondary outcome measures

• Fear of falling: Short Falls International Scale of Efficacy (Short FES-I) assess “concerns about falling” (35). The scale is the falls efficacy scale-international short version, comprising seven items (items 2,4,6,7,9,15 and 16). Item responses are coded on a 4-point Likert scale: (1) not at all concerned, (2) somewhat concerned, (3) fairly concerned, and (4) very concerned.

• Exercise adherence will be measured using the Exercise Adherence Rating Scale (EARS) as part of the schedule sent in monthly. This scale is composed of 16 items, scored using a 5-point Likert scale (0 = completely agree to 4 = completely disagree) with a total summed score range from 0 to 64 (36).

• Cost-effectiveness of the intervention: Incremental cost-effectiveness ratio (ICER) related with the ratio of the difference in costs to the health effects difference in both interventions (37). These costs include outpatient treatment, formal/informal care, medication, transportation, room rental, intervention costs involving labour costs, staff and participants transportation, and materials.




3.8 Procedures

Six months after the initial control group assessment and six months after the intervention group sessions have finished, subjects of both groups will be assessed with the same tests that were carried out in the initial assessment. After random assignment, follow-up assessments will be performed by the blind group assignment assessors. The database used in this study will only display information unrelated to the intervention when they are logged in to ensure the blinding of assessors. Should a participant wish to withdraw from the study, they will continue to be eligible to complete the follow-up measurements with their consent. Researchers will record the reasons and date of withdrawal, but data recorded before withdrawal will be used unless the participant decide to use their right to have all data deleted.

Study data will be collected and managed using REDCap electronic data capture tools, hosted at the University of “X.” REDCap is a secure, web-based software platform designed to support data capture for research studies.



3.9 Statistical analysis

The study population baseline characteristics will be expressed as means ± standard deviation (SD) for quantitative variables and in frequency distributions for categorical variables. Student’s t-test, chi-square, and Fisher’s exact tests will be applied to find differences in baseline characteristics between intervention and control groups. All analyses of the variables obtained from the questionnaires will be analyzed using the reliability and validity criteria proposed by their authors.

The main analyses will be performed on the intention-to-treat principle, so all randomised subjects will be included in the data analysis set for which the initial assessment was performed. Participants who withdraw or drop out will be asked to be included in follow-up measurements; those lost to follow up will be considered in the full set of analyses as missing data. Detailed modelling of variations between participants and groups will be done in terms of factors such as dose, acceptability, and contextual factors. Using the Chi-square test, we will compare the proportions of subjects who have had a fall in both groups. The comparison of all outcomes between baseline, six and twelve months will be carried out using the two-way repeated measures ANOVA. Logistic regression analysis will be conducted to determine the influence of the different risk factors on falls. Statistics analysed will be performed with SPSS V.25.0 statistical package (SPSS Inc., Chicago, Illinois, United States). p values for cut-off values for significance were established at <0.05 (two-tailed). Results were interpreted according [Cohen], who considers small size if Cohen D are between 0.2 ≤ and < 0.5; average effect size if differences are between 0.5 ≤ and < 0.8 and very high effect size if differences are ≥0.8 (38).



3.10 Trial status

Nowadays people have been contacted to invite them to participate. First groups will be collected until the end of the year.




4 Discussion

Falls prevention is seen as one of the most needed interventions in the population aged over 65. Both the NICE guide on fall prevention (39) and the British and American Geriatrics Societies (6) recommend annual screening of subjects older than 65 years for a falls history and the presence of disorders in gait and balance.

While some publications have found evidence of the efficacy of a multifactorial intervention in reducing falls in older adults and/or their consequences (40), some interventions developed in primary care in Spain have not been able to reduce the frequency of falls (7, 40). However, the 2018 Cochrane review showed that most of these multifactorial and multicomponent studies were of low quality, and high risk of bias, and that there may be little or no effect on other fall-related outcomes. Furthermore, structured programs have failed to induce long-term behaviour change towards more regular exercise, demonstrating poor adherence (41). New concepts and formats with large-scale implementation and long-term adherence to balance and strength in exercise are required urgently.

The intervention of the LiFE study has achieved the best results in preventing falls (23) and is considered to be of high quality. Moreover, the LiFE program in terms of function and participation, was superior providing support for this program in measuring both frailty and fall risk. However, less than 10% of older people regularly do strength training and probably even less do balance activities. In the LiFE program, adherence was significantly better (23) and exceeded the 42% adherence reported in the New Zealand Otago trial; this trial tested a successful structured and home-based exercise program (18). However, despite its effectiveness, the implementation of the home-based program LiFE requires considerable economic costs and human resources. Nevertheless, no study has yet been implemented comparing the LiFE intervention group format to standard health advice in a larger population.

A group intervention could facilitate adherence to these activities and clinicians could save resources and time to be more effective and to guarantee the care quality.

For these reasons, the sLiFE program aims to promote the performance of physical activity centered on modifying the behaviour of participants and has demonstrated its effectiveness in a large randomised controlled trial to risk of falls reduction. It seems necessary to assess whether the sLiFE program intervention implemented in a group format can be recommended over individual participation.


4.1 Limitations

The 24 months prior to data collection could be a long period to remember such events for such individuals. In this study the interview will be complemented with the information available in the participants’ primary care medical history and in the records of the University Hospital “X” to ensure that all falls which had consequences are considered.




5 Conclusion

This project can help to increase physical activity are effective in falls reduction and in avoiding the consequences derived from them. The key characteristic is the analysis of whether a more economical (group) intervention can be recommended if similar results are obtained in comparison to the individual intervention carried out: LiFE program which has been shown a fall reduction in older adults. It could be applied to larger groups, and it would be possible to recommend it to most older people as the best fall prevention strategy.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Salamanca Drug Research Ethics Committee. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

IL-R: Conceptualization, Funding acquisition, Investigation, Methodology, Project administration, Supervision, Writing – original draft, Writing – review & editing. RL-R: Conceptualization, Investigation, Methodology, Writing – original draft, Writing – review & editing. CL-S: Methodology, Writing – review & editing. SG-G: Methodology, Writing – review & editing. OT-M: Methodology, Writing – review & editing. JA-O: Methodology, Writing – review & editing. CP-H: Methodology, Writing – review & editing. MG-M: Methodology, Writing – review & editing. LG-O: Formal Analysis, Methodology, Writing – review & editing. ER-S: Conceptualization, Funding acquisition, Investigation, Methodology, Project administration, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study has been funded by the Spanish Ministry of Science and Innovation, Instituto de Salud Carlos III (ISCIII). RD21/0016/0010 (Network for Research on Chronicity, Primary Care, and Health Promotion (RICAPPS) is funded by the European Union-Next Generation EU, Facility for Recovery and Resilience (MRR). Government of Castilla y León also collaborated with the funding of this study through the research projects (GRS 2502/B/22). They played no role in the study design, data analysis, reporting results, nor the decision to submit the manuscript for publication.



Acknowledgments

Members of the sLiFE research group: ER-S, MG-M, LG-O, IL-R, RL-R, CL-S, SG-S, OT-M, JA-O, Elena Rodríguez-Rodríguez, María Elena Villarrubia-Montero de Espinosa, María Teresa Hernández-Moreno, María Dolores Luengo-Plaza, Bonifacia Carpio-Torres, José Ramón Saiz-Llamosas, María Nieves Hernández-Alonso, Ana María Roncero-Bejarano, Rodrigo Salvador-Sánchez, Manuel Eduardo Díaz Delgado, María Cristina Garzón-Melón, Cristina Sastre-Benito, José A. Maderuelo-Fernández, María Carmen Pablos-Hernández, Alfonso González-Ramírez, Víctor Manuel González-Rodríguez, Pilar Martín-González, Carmen Castaño-Sánchez, Ana Belén Castro-Rivero, Paz Muriel-Díaz, Janire Zorita-Pérez, Silvia Domínguez-Domínguez.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1304982/full#supplementary-material



References

 1. Spiteri, K, Broom, D, Bekhet, AH, de Caro, JX, Laventure, B, and Grafton, K. Barriers and motivators of physical activity participation in middle-aged and older-adults–a systematic review. J Aging Phys Act. (2019) 27:929–44. doi: 10.1123/japa.2018-0343 

 2. Aguiñaga, S, Ehlers, DK, Salerno, EA, Fanning, J, Motl, RW, and McAuley, E. Home-based physical activity program improves depression and anxiety in older adults. J Phys Act Health. (2018) 15:692–6. doi: 10.1123/jpah.2017-0390 

 3. Abizanda, P, Romero, L, Sánchez, PM, Martínez, M, Gomez, L, and Alfonso, S. Frailty and mortality, disability and mobility loss in a Spanish cohort of older adults: the FRADEA study. Maturitas. (2013) 74:54–60. doi: 10.1016/j.maturitas.2012.09.018 

 4. Arocha Rodulfo, JI. Sedentary lifestyle a disease from xxi century. Clin Investig Arterioscler. (2019) 31:233–40. doi: 10.1016/j.arteri.2019.04.004 

 5. WHO O. World report on ageing and health. Geneva: World Health Organization (2015).

 6. Society AG, Society BG. AGS/BGS clinical practice guideline: Prevention of falls in older persons. New York (NY): American Geriatrics Society (2010). 36 p.

 7. Rodríguez-Molinero, A, Narvaiza, L, Gálvez-Barrón, C, de la Cruz, JJ, Ruíz, J, Gonzalo, N , et al. Falls in the Spanish elderly population: incidence, consequences and risk factors. Rev Esp Geriatr Gerontol. (2015) 50:274–80. doi: 10.1016/j.regg.2015.05.005 

 8. Noureldin, M, Hass, Z, Abrahamson, K, and Arling, G. Fall risk, supports and services, and falls following a nursing home discharge. Gerontologist. (2018) 58:1075–84. doi: 10.1093/geront/gnx133 

 9. McGibbon, CA, Slayter, JT, Yetman, L, McCollum, A, Mccloskey, R, Gionet, SG , et al. An analysis of falls and those who fall in a chronic care facility. J Am Med Dir Assoc. (2019) 20:171–6. doi: 10.1016/j.jamda.2018.06.022 

 10. Veronese, N, and Maggi, S. Epidemiology and social costs of hip fracture. Injury. (2018) 49:1458–60. doi: 10.1016/j.injury.2018.04.015

 11. Mitchell, R, Harvey, L, Brodaty, H, Draper, B, and Close, J. Hip fracture and the influence of dementia on health outcomes and access to hospital-based rehabilitation for older individuals. Disabil Rehabil. (2016) 38:2286–95. doi: 10.3109/09638288.2015.1123306 

 12. Martínez-Velilla, N, Casas-Herrero, A, Zambom-Ferraresi, F, Sáez de Asteasu, ML, Lucia, A, Galbete, A , et al. Effect of exercise intervention on functional decline in very elderly patients during acute hospitalization: a randomized clinical trial. JAMA. Intern Med. (2019) 179:28–36. doi: 10.1001/jamainternmed.2018.4869

 13. Jakovljevic, DG. Physical activity and cardiovascular aging: physiological and molecular insights. Exp Gerontol. (2018) 109:67–74. doi: 10.1016/j.exger.2017.05.016 

 14. Soni, M, Orrell, M, Bandelow, S, Steptoe, A, Rafnsson, S, d'Orsi, E , et al. Physical activity pre- and post-dementia: English longitudinal study of ageing. Aging Ment Health. (2019) 23:15–21. doi: 10.1080/13607863.2017.1390731 

 15. Franse, CB, Rietjens, JA, Burdorf, A, van Grieken, A, Korfage, IJ, van der Heide, A , et al. A prospective study on the variation in falling and fall risk among community-dwelling older citizens in 12 European countries. BMJ Open. (2017) 7:e015827. doi: 10.1136/bmjopen-2017-015827 

 16. Elliott, S, and Leland, NE. Occupational therapy fall prevention interventions for community-dwelling older adults: a systematic review. Am J Occup Ther. (2018) 72:7204190040p1–7204190040p11. doi: 10.5014/ajot.2018.030494

 17. Sherrington, C, Tiedemann, A, Fairhall, N, Close, JC, and Lord, SR. Exercise to prevent falls in older adults: an updated meta-analysis and best practice recommendations. N S W Public Health Bull. (2011) 22:78–83. doi: 10.1071/NB10056 

 18. Campbell, AJ, Robertson, MC, Gardner, MM, Norton, RN, Tilyard, MW, and Buchner, DM. Randomised controlled trial of a general practice programme of home based exercise to prevent falls in elderly women. BMJ. (1997) 315:1065–9. doi: 10.1136/bmj.315.7115.1065 

 19. Hill, KD, Hunter, SW, Batchelor, FA, Cavalheri, V, and Burton, E. Individualized home-based exercise programs for older people to reduce falls and improve physical performance: a systematic review and meta-analysis. Maturitas. (2015) 82:72–84. doi: 10.1016/j.maturitas.2015.04.005 

 20. Bauman, A, Merom, D, Bull, FC, Buchner, DM, and Fiatarone Singh, MA. Updating the evidence for physical activity: summative reviews of the epidemiological evidence, prevalence, and interventions to promote "active aging". Gerontologist. (2016) 56:S268–80. doi: 10.1093/geront/gnw031 

 21. Reiner, M, Niermann, C, Jekauc, D, and Woll, A. Long-term health benefits of physical activity – a systematic review of longitudinal studies. BMC Public Health. (2013) 13:813. doi: 10.1186/1471-2458-13-813 

 22. Gillespie, LD, Robertson, MC, Gillespie, WJ, Sherrington, C, Gates, S, Clemson, LM , et al. Interventions for preventing falls in older people living in the community. Cochrane Database Syst Rev. (2012) 2021:CD007146. doi: 10.1002/14651858.CD007146.pub3

 23. Clemson, L, Fiatarone Singh, MA, Bundy, A, Cumming, RG, Manollaras, K, O'Loughlin, P , et al. Integration of balance and strength training into daily life activity to reduce rate of falls in older people (the LiFE study): randomised parallel trial. BMJ. (2012) 345:e4547. doi: 10.1136/bmj.e4547 

 24. Li, K, Comer, K, Huang, T, Schmidt, K, and Tong, M. Effectiveness of a modified lifestyle-integrated functional exercise program in residential retirement communities-a pilot study. SAGE Open Nurs. (2018) 4:237796081879303. doi: 10.1177/2377960818793033

 25. Argimon Pallàs, JM, and Jiménez, VJ. Métodos de investigación clínica y epidemiológica. 4ª Edición. Travessera de Gràcia, 17–21–08021 Barcelona. Elsevier España, S.L.: España (2013).

 26. Llamas-Ramos, I, Llamas-Ramos, R, González-Sánchez, S, and Rodríguez-Sánchez, E. Programa de Ejercicio Funcional Integrado en el Estilo de Vida (LiFE) para prevenir caídas. Manual del participante:. Sidney: Sidney University Press (2021).

 27. Charlson, ME, Pompei, P, Ales, KL, and MacKenzie, CR. A new method of classifying prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis. (1987) 40:373–83. doi: 10.1016/0021-9681(87)90171-8 

 28. Charlson, ME, Carrozzino, D, Guidi, J, and Patierno, C. Charlson comorbidity index: a critical review of Clinimetric properties. Psychother Psychosom. (2022) 91:8–35. doi: 10.1159/000521288 

 29. Fried, LP, Tangen, CM, Walston, J, Newman, AB, Hirsch, C, Gottdiener, J , et al. Cardiovascular health study collaborative research group. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. (2001) 56:M146–57. doi: 10.1093/gerona/56.3.M146

 30. Steeves, JA, Tyo, BM, Connolly, CP, Gregory, DA, Stark, NA, and Bassett, DR. Validity and reliability of the Omron HJ-303 tri-axial accelerometer-based pedometer. J Phys Act Health. (2011) 8:1014–20. doi: 10.1123/jpah.8.7.1014 

 31. Armstrong, T, and Bull, F. Development of the World Health Organization global physical activity question-naire (GPAQ). J Public Health. (2006) 14:66–70. doi: 10.1007/s10389-006-0024-x

 32. Guralnik, JM, Ferrucci, L, Pieper, CF, Leveille, SG, Markides, KS, Ostir, GV , et al. Lower extremity function and subsequent disability: consistency across studies, predictive models, and value of gait speed alone compared with the short physical performance battery. J Gerontol A Biol Sci Med Sci. (2000) 55:M221–31. doi: 10.1093/gerona/55.4.M221

 33. Nasreddine, ZS, Phillips, NA, Bédirian, V, Charbonneau, S, Whitehead, V, Collin, I , et al. The Montreal cognitive assessment, MoCA: a brief screening tool for mild cognitive impairment. J Am Geriatr Soc. (2005) 53:695–9. doi: 10.1111/j.1532-5415.2005.53221.x 

 34. Badia, X, Schiaffino, A, Alonso, J, and Herdman, M. Using the EuroQoI 5-D in the Catalan general population: feasibility and construct validity. Qual Life Res. (1998) 7:311–22. doi: 10.1023/A:1008894502042

 35. Kempen, GI, Yardley, L, van Haastregt, JC, Zijlstra, GA, Beyer, N, Hauer, K , et al. The short FES-I: a shortened version of the falls efficacy scale-international to assess fear of falling. Age Ageing. (2008) 37:45–50. doi: 10.1093/ageing/afm157 

 36. Newman-Beinart, NA, Norton, S, Dowling, D, Gavriloff, D, Vari, C, Weinman, JA , et al. The development and initial psychometric evaluation of a measure assessing adherence to prescribed exercise: the exercise adherence rating scale (EARS). Physiotherapy. (2017) 103:180–5. doi: 10.1016/j.physio.2016.11.001 

 37. McCabe, C, Claxton, K, and Culyer, AJ. The NICE cost-effectiveness threshold: what it is and what that means. PharmacoEconomics. (2008) 26:733–44. doi: 10.2165/00019053-200826090-00004

 38. Cohen, J. Statistical power analysis for the behavioral sciences. 2nd ed (1988).

 39. National Institute for health and care excellence. Falls: assessment and prevention of falls in older people. London (UK): National Institute for Health and Care Excellence (NICE) (2013). 33 p (Clinical guideline; no. 161).

 40. Ferrer, A, Formiga, F, Plana-Ripoll, O, Tobella, MA, Gil, A, Pujol, R , et al. Risk of falls in 85-year-olds is associated with functional and cognitive status: the Octabaix study. Arch Gerontol Geriatr. (2012) 54:352–6. doi: 10.1016/j.archger.2011.06.004 

 41. Hopewell, S, Adedire, O, Copsey, BJ, Boniface, GJ, Sherrington, C, Clemson, LM , et al. Multifactorial and multiple component interventions for preventing falls in older people living in the community. Cochrane Database Syst Rev. (2018) 2018:CD012221. doi: 10.1002/14651858.CD012221.pub2



OPS/images/fpubh-11-1304982-t001.jpg
Session/week

1 (on-site)/Week |

2 (on-site)/ Week 2

3 (on-site)/ Week 3

4 (on-site)/ Week 4

5 (on-site)/ Week 6
6 (telephone)/Week 8

7 (telephone)/Week 12

Balance

*Tandem stance

*Tandem walk

#Standing on one leg

*Leaning side-to-side

*Leaning forwards and backwards

*Stepping over obstacles forwards and backwards

“Stepping over obstacles sideways
Rest
Follow-up.

Follow-up.

Strength

*Knee bends

#Sitting down and getting up (normal chair/low chair)

*Toe stand
*Toe walk
*Heel stand

*Heel walk

“Walking sideways

*Climbing stairs

*Flexing muscles

Rest
Follow-up.

Follow-up





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effect of a lifestyle-integrated functional exercise (LiFE) group intervention (sLiFE) to falls prevention in non-institutionalized older adults. Protocol of a randomised clinical trial



		1 Introduction



		2 Hypothesis



		3 Methods



		3.1 Design



		3.2 Sample/participants



		3.2.1 Inclusion criteria



		3.2.2 Exclusion criteria









		3.3 Sample size



		3.4 Participant assessment



		3.5 Randomisation



		3.6 Procedure for the sLiFE program intervention



		3.6.1 Stage one



		3.6.2 Stage two



		3.6.3 Stage three



		3.6.4 Stage four









		3.7 Variables



		3.7.1 Sociodemographic variables



		3.7.2 Anthropometric variables



		3.7.3 Charlson Comorbidity Index



		3.7.4 Frailty



		3.7.5 Physical activity



		3.7.6 Mobility



		3.7.7 Cognitive performance



		3.7.8 Primary outcome measures



		3.7.9 Secondary outcome measures









		3.8 Procedures



		3.9 Statistical analysis



		3.10 Trial status









		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-11-1304982-e001.jpg
N Z802p(1-p) + ZbO pL(1-pl) +p2(1-p2)2
(p1-p2)2






OPS/images/fpubh-11-1304982-g001.jpg
Assessed for eligibilty (n= 650)

Randomized (n= 650)

‘Allocated to intervention (n= 325) ‘Allocated to intervention (n= 325)
+ Received allocated intervention (n= 325) « Received allocated intervention (n= 325)

Follow-up (n= 325) Follow-up (n=325)

Analysed (n= 325) Analysed (n= 325)






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Effect of a lifestyle-integrated
functional exercise (LiFE) group
intervention (sLiFE) to falls
prevention in
non-institutionalized older adults.
Protocol of a randomised clinical
trial












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






