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Abstract
Background 
and Study Aim

Falls represent a significant health concern for older adults, leading to a decline in quality of life 
and other adverse consequences. The aim of this systematic review is to identify the key patterns 
and risk factors of falls among older adults and propose recommendations for their prevention.

Material and 
Methods

The Web of Science Core Collection database was selected as the data source. The search included 
publications from the last 10 years (2014–2024). Bibliographic data of the articles were extracted, 
revealing a total of 852,909 documents. A refined search reduced the dataset to 32,631 documents, 
from which a subset of 31,009 documents was formed for analysis. Two algorithms were used for 
the automatic extraction of the most significant documents from a dataset of 31,009 records. The 
first algorithm is based on extracting documents with the highest citation metrics. The second 
algorithm employs an approach that combines keyword analysis, their weighting coefficients, 
and document abstracts. The Latent Dirichlet Allocation (LDA) thematic model was applied for 
text data processing using the Python programming language. The model quality was assessed 
using the Perplexity Score (model prediction accuracy) and Coherence Score (topic coherence). 
For visualization and in-depth analysis of thematic distributions, the pyLDAvis library and Gephi 
software were utilized.

Results The application of two document extraction algorithms enabled the identification of two groups (n = 
2 × 25) of the most relevant and high-quality articles, which was confirmed using statistical methods. 
This approach minimizes subjectivity and randomness in selection, enhancing the accuracy and 
validity of the analysis. The review identified key themes focused on assessing and preventing fall 
risks among older adults. Risk factors include cognitive and sensorimotor impairments, changes 
in gait parameters such as reduced speed, shortened step length, and increased variability. 
Additionally, fear of falling, physiological changes, and external conditions contributing to fall 
likelihood were noted. A multifactorial approach incorporating modern technologies and regular 
monitoring demonstrated effectiveness in reducing fall risk. The analysis results showed that the 
LDA method effectively identifies significant themes related to fall issues, risk factors, mobility, 
and prevention strategies. Ten key topics were identified, reflecting two main research algorithms. 

Conclusions The analysis identified key risk factors for falls among older adults, including cognitive impairments, 
reduced sensorimotor function, changes in gait parameters, as well as physiological and external 
factors. The findings highlight the diversity of approaches to risk assessment and prevention. A 
comprehensive strategy that integrates regular monitoring, individualized preventive measures, 
and modern technologies proves to be the most effective in reducing fall risk and maintaining the 
quality of life for older adults. The use of advanced algorithmic and statistical approaches enhances 
the objectivity and quality of systematic reviews, ensuring more accurate and reproducible results.

Keywords: cognitive impairments, sensorimotor function, gait analysis, fall prevention strategies, systematic 
review methodology

 

Glossary
Term. Description/Synonyms
Elderly. A general term for referring to older people.
Older Adults. Often used in medical and social 
research to describe senior individuals.
Seniors. A commonly used term for older people, 
especially retirees.
Senior Citizens. A formal term referring to retired or 
elderly individuals.
Geriatric. Related to gerontology; pertains to 
medical care for older people.

Aged. A term often used in academic and medical 
contexts to describe elderly individuals.
Older Individuals. A less formal term for referring to 
senior people.
Mature Adults. Highlights the maturity and 
experience of older people.
Aging Population. Describes demographic shifts 
related to an increasing proportion of older 
individuals in society.
Aged Population. Similar to “aging population,” 
referring to the elderly demographic.
Older People. A general term for referring to elderly 
individuals.
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Older Populations. Used in research to describe 
groups of older individuals.
Older Persons. A formal term for referring to senior 
individuals.
Retirees. People who have retired, commonly used to 
refer to pensioners.

Introduction
Falls among older adults represent one of the 

most pressing issues, significantly impacting their 
quality of life, level of independence, and overall 
health. Given the increasing proportion of the elderly 
population worldwide, research on fall risk factors 
and patterns has become particularly relevant. Falls 
are not only a leading cause of injuries and mortality 
but also result in substantial economic costs 
associated with treatment and rehabilitation. The 
importance of studying this issue lies in the need to 
develop effective preventive measures based on a 
deep understanding of risk factors and to formulate 
recommendations for reducing fall incidence. In 
this context, numerous studies have focused on 
identifying fall patterns and risk factors, which play 
a key role in developing prevention strategies.

Physiological Factors. Physiological factors include 
balance impairments, reduced muscle strength, 
deterioration of vision and hearing, as well as 
comorbid conditions such as osteoporosis, diabetes, 
and neurological disorders. Numerous studies [1, 2, 3, 
4, 5] have established that physiological parameters, 
including muscle strength and endurance, balance, 
reaction time, and cognitive functions, play a crucial 
role in predicting and preventing falls among older 
adults. It has been shown that deteriorating postural 
stability, decreased muscle strength, and prolonged 
reaction time significantly increase the risk of falls, 
especially when combined with age-related changes 
in vision and hearing. Researchers emphasize that 
regular physical exercises aimed at strengthening 
the lower limb muscles and improving balance 
can significantly reduce fall risk. Additionally, 
assessing physiological parameters is recommended 
for identifying at-risk groups and developing 
individualized prevention programs.

Social Factors. This category includes factors such 
as social isolation, access to healthcare, the level of 
family and community support, and the impact of 
economic conditions on participation in preventive 
programs. Studies by Bloom et al. [6], Rhee et al. 
[7], and Lohman et al. [8] have highlighted the 
significant role of social connections and support in 
reducing fall risk among older adults. Additionally, 
the quality of family and community support has 
been shown to influence mental health and the 
ability to recover after falls. Furthermore, a strong 
correlation has been identified between social 
interactions and reduced levels of depression and 
anxiety. Researchers emphasize that strengthening 

social networks, actively engaging older adults in 
community life, and fostering a supportive social 
environment can contribute to a lower likelihood 
of falls and overall health improvement. It is also 
noted that social factors have a mediating effect on 
adherence to physical activity recommendations 
and participation in preventive programs.

Behavioral Factors. Behavioral factors include 
habits such as inappropriate footwear choices, 
insufficient physical activity, and neglecting the use 
of assistive devices (e.g., canes or walkers). Numerous 
studies [9, 10, 11, 12, 13, 14, 15] on behavioral factors 
have identified the predominant role of activity 
habits and self-efficacy in fall prevention. The 
influence of fear of falling and depressive symptoms 
on reduced physical activity has been demonstrated. 
Additionally, a connection has been established 
between lifestyle factors (including sleep patterns 
and smoking) and the risk of developing sarcopenia 
and other conditions that increase fall likelihood. 
Researchers emphasize that modifying behavioral 
factors – such as increasing physical activity levels, 
reducing fear of falling, and maintaining a healthy 
sleep regimen – can significantly reduce fall risk 
and its adverse consequences. The importance 
of motivational approaches is also highlighted, 
including counseling and support programs aimed at 
fostering healthy habits and increasing engagement 
in preventive measures.

Preventive Programs. This category includes 
comprehensive approaches that incorporate 
individually tailored physical exercises, 
consultations with physicians and psychologists, 
and educational activities. Researchers and 
developers of fall prevention programs for older 
adults explore various strategies [16, 17, 18, 19]. 
Key approaches include enhancing confidence 
in risk management, multifactorial programs, 
cognitive stimulation combined with physical 
exercises, and interventions aimed at reducing fear 
of falling. Experts emphasize that a comprehensive 
approach should address physical, cognitive, and 
psychological aspects, significantly improving the 
effectiveness of preventive measures.

Environmental Modifications. This category 
includes eliminating hazardous factors in the home 
environment (e.g., low-traction rugs, poor lighting) 
and installing handrails and non-slip surfaces. 
Studies by Lim et al. [20], Welti et al. [21], and Siefkas 
et al. [22] examine the impact of environmental 
modifications on the daily activities of older 
adults. Researchers highlight the role of home 
modifications in maintaining functional health. 
Particular attention is given to the relationship 
between social isolation, fear of falling, and the use 
of bathroom modifications. Experts emphasize that 
adapting the environment and improving home 
safety can significantly reduce fall risk and enhance 
the quality of life for older adults.



2025

0101

13

Educational Initiatives. This category includes 
training older adults and their families in effective 
fall prevention strategies. It also encompasses 
recommendations on physical activity, nutrition, 
and safe household behaviors [23, 24, 25, 26, 27]. 
Researchers examine educational interventions 
aimed at reducing the use of inappropriate 
medications associated with fall risks in older adults. 
They also discuss the need for training healthcare 
professionals to improve elderly care. Specific 
recommendations are provided on teaching older 
adults safe cycling and enhancing their competence 
in various activities. Particular emphasis is placed on 
educational strategies to improve the effectiveness 
of preventive programs. Studies highlight the 
necessity of initiatives focused on enhancing 
the safety of older adults. Experts note that such 
programs contribute to improving the quality of life 
and reducing fall risks among the elderly.

Cognitive Factors. A key aspect of this category is 
the role of cognitive impairments (such as dementia, 
memory decline, and reduced concentration) in 
increasing fall risk. A significant number of studies 
have focused on cognitive factors and their role in 
fall prevention [28, 29, 30, 31, 32, 33, 34, 35, 36]. In the 
development of fear of falling, researchers highlight 
several areas of study: the impact of cognitive 
training on balance and gait in older adults, the 
influence of cognitive status and executive functions 
on fall risk, and the role of cognitive processes (such 
as attention and sensory information processing). 
Additionally, the effect of cognitive processing 
speed on gait variability is examined, along with 
the interaction between cognitive and physiological 
factors in mobility. Special attention is given to 
specific aspects such as diabetes-related stress 
and self-efficacy, which influence fear of falling 
and physical activity. Researchers emphasize the 
importance of considering cognitive factors in 
the development of fall prevention programs and 
mobility improvement strategies for older adults.

Psychological Factors. This category includes fear 
of falling, reduced self-confidence, and stress levels, 
which can limit activity and contribute to physical 
decline. Researchers highlight several psychological 
aspects, including anxiety, depression, mental well-
being, balance confidence, and fear of falling, as 
well as their relationship with fall risk and behavior 
among older adults [37, 38, 39, 40, 41, 42, 43, 44, 
45]. Studies examine the impact of depression and 
subjective health perception on fall risk. Additionally, 
the relationship between neuroticism, fear of 
falling, and depressive symptoms with avoidance 
behaviors is explored. Researchers emphasize 
that intervention programs aimed at reducing fear 
of falling and improving balance confidence can 
significantly enhance the psychological well-being 
of older adults. Moreover, such programs promote 
more active participation in daily life and help 

reduce fall risk.
Gender Differences. This category includes an 

analysis of differences between men and women 
in fall risk, which are influenced by physiological, 
social, and behavioral factors. Gender differences 
are examined in terms of injury rates, walking speed, 
gait variability, fear of falling, and levels of physical 
activity [46, 47, 48, 49, 50, 51, 52, 53]. Key gender-
related factors include self-efficacy, social support, 
and overall health status. Special attention is given 
to older adults living alone. Researchers emphasize 
that considering gender-specific characteristics 
in prevention and rehabilitation programs can 
help more accurately identify vulnerable groups 
and develop more effective strategies to improve 
physical condition and quality of life for both older 
men and women.

Social Networks. This category explores the role 
of support from friends, family, and social groups 
in reducing fall risk and increasing physical activity 
among older adults. Studies by Bloom et al. [6], 
Tsunoda et al. [54], and Lee et al. [55] actively promote 
ideas analyzing the role of social networks in the 
lives of older individuals and their impact on physical 
activity, mental health, and nutritional quality. The 
relationships between social support, religiosity, 
and depressive symptoms are examined, along with 
the effectiveness of digital tools in improving the 
health of elderly patients. Researchers emphasize 
that expanding social networks and utilizing digital 
technologies are crucial directions for maintaining 
the health and well-being of older adults.

Socioeconomic Factors. Key factors in this category 
include the impact of income level, access to healthcare 
and support, housing quality, and transportation 
infrastructure on fall risk. Numerous studies examine 
the socioeconomic aspects affecting health and fall 
risks among older adults [56, 57, 58, 59, 60]. Particular 
attention is given to the influence of factors such as 
age, gender, education level, employment status, and 
income on mobility limitations, loss of independence, 
and fracture risk. The role of social support and 
financial stability in maintaining elderly health 
and reducing fall risk is also explored. Researchers 
emphasize that considering socioeconomic factors 
and their interactions is crucial for developing 
effective fall prevention programs and improving the 
quality of life for older adults.

Climatic and Seasonal Factors. This category 
examines the risk of falls associated with weather 
conditions, including ice, slippery surfaces in 
winter, heat exposure, and dehydration during hot 
seasons. Studies by Giladi et al. [61] and Tenías et 
al. [62] explore the impact of climatic factors on fall 
risk and related injuries among older adults. The 
relationships between low temperatures, snowy 
and icy conditions, and fracture risk are analyzed, 
as well as the influence of seasonal changes and 
wind on fracture incidence. Researchers emphasize 
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the importance of considering weather conditions 
when developing preventive strategies to reduce 
fall risks and injuries among the elderly. Notably, 
identifying fall patterns and risk factors involves 
the application of big data analysis methods. In this 
context, machine learning and artificial intelligence 
(AI) techniques are used to predict fall probabilities, 
analyze behavior models, and monitor health status. 
Studies [63, 64, 65, 66, 67] employ various data 
analysis methods to enhance the safety of older 
adults. Researchers explore the use of wearable 
sensor data processing technologies to assess fall 
risk and analyze biometric data in real time. AI and 
data analytics focus on evaluating and improving 
the physical and cognitive abilities of older adults, 
enabling risk prediction and improving health 
monitoring. Additionally, AI-based technologies 
for posture recognition and fall prevention are 
investigated, contributing to the early detection of 
hazardous situations and reducing injury risks.

The listed research areas cover key aspects of 
fall-related issues among older adults. Their analysis 
provides a comprehensive examination of risk factors 
and prevention strategies, ultimately enhancing 
opportunities to improve the quality of life for 
the elderly. At the same time, there is a growing 
number of studies on falls among older individuals, 
indicating the emergence of new solutions to address 
these challenges. Despite the existence of systematic 
reviews on elderly falls [59, 23, 31], the potential of 
such analyses requires automation in data search 
and extraction processes. In this context, the need 
for more effective approaches to data summarization 
and analysis is evident. Based on this, the aim of the 
present systematic review is to identify key patterns 
and risk factors of falls among older adults and 

propose recommendations for their prevention.

Methodology
The study was conducted following the PRISMA 

protocol (Figure 1) [68].
The authoritative Web of Science Core Collection 

database was selected as the information source. The 
search included data from the last 10 years (from 
January 1, 2014, to October 30, 2024). Bibliographic 
data from the documents (articles) were extracted.

Automation of Relevant Document Selection from 
Large Data Sets

One of the key challenges in conducting a 
systematic review is selecting the most high-quality 
and relevant documents from the vast number of 
records found in scientific databases such as Web 
of Science (WoS). Traditional approaches rely on 
citation metrics or manual review of abstracts 
and full-text articles. However, citation count, 
while a popular criterion, does not always reflect a 
document’s relevance to a specific study. Moreover, 
manually analyzing abstracts or full texts is time-
consuming and may result in the omission of 
important documents, reducing analytical efficiency 
and potentially distorting conclusions.

To address this issue, an algorithm was developed 
to fully automate the document selection process 
from large data sets (in this case, 31,009 documents). 
The algorithm integrates:

1.	 Keyword and phrase analysis to ensure 
maximum thematic relevance.

2.	 Statistical validation of selection quality, 
allowing for an assessment of the relevance of the 
retrieved document set.

3.	 A dual-selection approach, providing 

Figure 1. PRISMA Flow Diagram
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independent verification of document significance 
and quality.

The application of this algorithm enabled the 
extraction of 50 highly relevant and high-quality 
articles, as confirmed by statistical methods. This 
approach not only minimizes subjectivity and 
randomness in selection but also enhances the 
accuracy and reliability of the analysis.

Data Extraction Process
A search query related to “older 

adults” was used in various combinations: 
(“elderly” OR “older adults” OR “seniors” OR 
“senior citizens” OR “geriatric” OR “aged” OR “older 
individuals” OR “mature adults” OR “aging population” 
OR “aged population” OR “older people” OR “older 
populations” OR “older persons” OR “retirees”.)

This search yielded 852,909 results from the 
Web of Science Core Collection. A refined search 
using the keyword  fall** identified 32,631 English-
language documents.

The document information was saved through 
the Export/Plain text file/Record Content menu. The 
selection criteria ensured the inclusion of essential 
fields for further analysis:
•	 Author(s).
•	 Title.
•	 Source.
•	 Times Cited Count.
•	 Accession Number.
•	 Abstract.
•	 Keywords.
•	 Highly Cited.

Each field contains 21 keys in the form of two 
uppercase letters or a letter and a number. Twelve 
keys were selected for analysis:
1. PT - Publication Type.
2. AU - Authors of the article.
3. AF - Author Full Names.
4. TI - Title of the article.
5. SO - Source (Journal name).
6. DE - Keywords provided by the authors or 
publisher.
7. ID - Additional keywords or terms used for 
indexing.
8. AB - Abstract (Summary of the article).
9. TC - Total number of citations for the article.
10. Z9 - Total citations across all databases.
11. PD - Publication Date (month of publication).
12. PY - Publication Year.
13. VL - Volume of the journal.
14. IS - Issue number of the journal.
15. BP - Beginning Page of the article.
16. EP - Ending Page of the article.
17. DI - DOI (Digital Object Identifier), a unique 
identifier for the article.
18. EA - Early Access Date (when the article was 
made available online before print).
19. UT - Unique Identifier in the Web of Science 

database.
20. DA - Date Added to the Web of Science database.
21. ER - End of Record (marks the end of a document).

Processing of Extracted Documents
For processing 32631 documents from WoS, 

recommendations were applied to analyze text 
similarity and cluster selected documents [69, 70, 
71, 72]. Additionally, guidelines for information 
visualization of documents were utilized [73, 74]. 
The  Latent Dirichlet Allocation (LDA)  model was 
employed to identify key topics and analyze significant 
terms [75, 76]. Recommendations by Wu et al. [77] 
on the use of keyword pairs were also incorporated. 
For processing relevant documents, clustering, and 
result visualization, recommendations by Hidayat 
et al. [78], Xie et al. [73], and Mittal et al. [79] were 
followed, applying thematic modeling (LDA) using 
the Python programming language.

The process of automatic extraction of relevant 
documents was divided into two procedures, 
followed by the merging of results.

Procedure 1: Automatic Extraction of Relevant 
Documents

To process the dataset (32631 documents), 
several specialized Python scripts were developed 
and implemented using relevant libraries. Each 
stage of data processing (filtering, text cleaning, field 
merging, and statistics generation) was executed with 
a separate script to enhance workflow structure and 
reproducibility. All data processing was conducted 
in the  PyCharm Community Edition  integrated 
development environment, ensuring ease of code 
writing, debugging, and testing. For visualizing 
extracted document records and identifying 
structural relationships,  Gephi  [80] was utilized, 
providing graphical representation capabilities.

Steps of the Procedure:
Step 1. Extracted data in text format were merged 

into a single file.
Step 2. Missing keys (DE, ID - keywords) were 

added based on the condition: DE = ID. If both keys 
were absent in a document record, the text “nokey” 
was added to the DE, ID field. Additionally, if a 
record lacked an AB (abstract) key, it was completely 
removed (from PT to EF keys).

Step 3. The text file was converted into a CSV 
table, retaining the following key fields: UT, TC, Z9, 
TI, AB, DE. The final CSV file contained 31,009 rows 
(document records).

Step 4. A new CSV table was created by merging 
the fields TI, AB, DE (title, abstract, and keywords) 
under the column name “CombinedText”.

Step 5.  Preliminary data processing was 
performed using the Latent Dirichlet Allocation 
(LDA) model. LDA is a probabilistic model that 
assumes each document consists of a set of topics, 
with each topic defined by a combination of keywords 
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with varying probabilities. LDA helps structure large 
text datasets, identifying key thematic directions to 
facilitate analysis and interpretation.

This approach enabled the extraction of the most 
relevant topics and documents from 31009 records. 
The LDA model’s results were stored in a CSV table, 
representing the distribution of keyword weights 
across different topics (Table 1).These weights 
indicate how significant or characteristic a given 
word is for a particular topic.

Table 1. Distribution of Keyword Weights Across 
Top Topics

Topic Word Weight
1 older 0.99580866
1 fall 0.0041559665
1 falling 6.7021147e-06
1 elderly 5.7571765e-06
1 balance 5.75464e-06
1 walking 5.7506927e-06
1 gait 5.7442717e-06
1 postural 5.741899e-06
2 gait 0.63395333
2 walking 0.36469632
2 fall 0.0013053055
2 falling 9.018048e-06
2 older 9.014671e-06
2 elderly 9.005692e-06
2 balance 9.000762e-06
2 postural 8.973012e-06
3 elderly 0.6865127
3 falling 0.31161395
3 fall 0.0018433775
3 older 6.0187717e-06
3 walking 6.008367e-06
3 balance 6.000416e-06
3 postural 5.988088e-06
3 gait 5.988021e-06
4 fall 0.9999709
4 falling 1.44649675e-05
4 older 2.7497747e-06
4 elderly 2.3839439e-06
4 balance 2.3603882e-06
4 walking 2.3590424e-06
4 gait 2.3568257e-06
4 postural 2.3542493e-06
5 balance 0.7588264
5 postural 0.21586762
5 fall 0.025264248
5 falling 8.464655e-06
5 older 8.363051e-06
5 elderly 8.338245e-06
5 gait 8.323125e-06
5 walking 8.315811e-06

Note. Topic  – topic numbers,  Word  – 
keywords, Weight – keyword weights.

Step 5.1.
Document extraction can be performed 

based on citation metrics or relevance. However, 
selecting documents based on citation counts has 
a drawback: articles published in the last five years 
may have lower citation metrics compared to older 
publications (five years or more) [81].

Therefore, relevance-based extraction was 
chosen. To obtain the most relevant documents for 
each topic, the “keyword weights” of each topic were 
used. These keyword weights were then matched 
with the content of each document. As a result, top 
documents were identified for each topic based on 
the total weight of keywords within each document.

Data Processing Procedure. A systematic selection 
of relevant documents was carried out using an 
approach that combines keyword analysis, their 
weighting coefficients, and document abstracts. 
The code consists of multiple stages. First, the data 
is loaded: a list of topics with keywords and their 
weights, along with the document text dataset. 
All texts are converted to lowercase for uniform 
processing.

Next, for each topic, document relevance 
is calculated based on the  sum of keyword 
weights  found in the text. Documents are then 
sorted in descending order of relevance, and unique 
top-N documents  are selected for each topic. If a 
document has already been included in another 
topic’s selection, it is marked as a duplicate. This 
ensures that each document is assigned to a single 
topic, maintaining the independence of topics.

As a result, two tables are generated (with 
column titles similar to Table 1 – Step 5):

•	 Primary table containing unique documents 
distributed by topics (Step 5.1).

•	 Supplementary table containing duplicate 
documents (Step 5.1).

These tables allow for a systematic analysis of 
the data, highlighting key publications for each 
topic while minimizing data redundancy.

Step 5.2. 
Topic Modeling Using the Latent Dirichlet 

Allocation (LDA) Algorithm
A topic modeling process based on the  LDA 

algorithm was implemented for text data analysis.
In the first stage, data preprocessing was 

performed, including the removal of stop words, 
numbers, symbols, and short words, improving 
the model’s quality (Step 5). A text corpus was 
then created using a dictionary formed from the 
preprocessed data, with filtering of rare and overly 
frequent words.

In the second stage (Step 5.2), the LDA model 
was trained with parameter tuning, including the 
number of topics, iterations, and passes. To assess 
model quality, Coherence Score and Perplexity 
Score metrics were calculated, ensuring the stability 
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and meaningfulness of the extracted topics.
The final results included:
•	 A list of keywords for each topic, saved in CSV 

format (Table 2).
•	 Coherence and Perplexity metric scores, 

providing an objective interpretation of the model.
This approach enabled the systematic 

identification of latent topics and their key 
characteristics.

Step 6. 
Automating Bibliographic Data Generation for 

Large Document Sets
In the WoS database, queries were executed in 

the following order: the “Accession Number” field 
was used to copy document identifiers from the final 
results of Step 5. The retrieved results were saved 
as a text file via the Export/EndNote desktop menu.

A Python script was then used to process the text 
file containing bibliographic records and convert 
them into a table format within a Word document. 
This approach efficiently structures large datasets 
and simplifies the creation of bibliographies for 
scientific publications that include 100 or more 
cited documents.

Procedure 2: Automatic Extraction of Relevant 
Documents

Procedure 2.1. Preliminary Data Preparation
The data preparation process utilized results 

from Procedure 1, including:
•	 Keyword weight distribution across different 

topics (Step 5.2).
•	 Data merging key fields (TI, AB, DE)—title, 

abstract, and keywords. A total of 31,009 document 
records (Step 4).

Based on Procedure 1 (Step 5) data, 140 keyword 
pairs were generated in various combinations. A 
Python script was used to create a table with 140 
keyword pair combinations and two CSV tables for 
visualization in Gephi (CSV table for edges and CSV 
table for nodes).

For example (CSV table for edges): The keyword 
pair “older-fall” has Weight = 0.49998 and belongs 
to Topic 1.

The keyword pair metrics (CSV table for edges) 
“older-fall” correspond to individual keywords (CSV 
table for nodes):

•	 “older” (Weight = 0.9958, Topic 1).
•	 “fall” (Weight = 0.0041, Topic 1).

Table 2. List of Keywords for Each Topic
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1 gait 0.0254 2 care 0.0236 3 risk 0.0359 4 exercise 0.0151 5 fall 0.0389

1 balance 0.0166 2 health 0.0229 3 falls 0.0314 4 intervention 0.0137 5 elderly 0.0175

1 walking 0.0122 2 sleep 0.0092 3 fall 0.0170 4 physical 0.0111 5 detection 0.0159

1 postural 0.0119 2 social 0.0086 3 factors 0.0131 4 training 0.0109 5 based 0.0099

1 control 0.0079 2 home 0.0084 3 fracture 0.0095 4 group 0.0096 5 falls 0.0092

1 adults 0.0071 2 prevention 0.0073 3 regression 0.0072 4 falls 0.0091 5 human 0.0077

1 cognitive 0.0061 2 adults 0.0066 4 interventions 0.0079 5 proposed 0.0068

1 stability 0.0060 2 falls 0.0066 4 program 0.0069 5 monitoring 0.0062

1 motor 0.0055 2 nursing 0.0063 5 model 0.0061

1 healthy 0.0055 2 people 0.0060
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6 frailty 0.0158 7 aged 0.0092 8 physical 0.0216 9 bone 0.0187 10 patients 0.0580

6 patients 0.0142 7 age 0.0073 8 balance 0.0153 9 vitamin 0.0182 10 injury 0.0107

6 risk 0.0137 7 rates 0.0048 8 test 0.0141 9 muscle 0.0172 10 hospital 0.0102

6 geriatric 0.0122 7 population 0.0047 8 functional 0.0134 9 mass 0.0122 10 trauma 0.0099

6 clinical 0.0119 7 years 0.0047 8 sarcopenia 0.0115 9 blood 0.0113 10 patient 0.0090

6 cognitive 0.0077 7 results 0.0039 8 strength 0.0105 9 body 0.0113 10 fractures 0.0083

6 disease 0.0073 7 increase 0.0036 8 muscle 0.0104 9 levels 0.0101 10 hip 0.0081

6 medication 0.0073 8 performance 0.0101 9 women 0.0074 10 fracture 0.0078

8 fear 0.0089 9 diabetes 0.0070 10 elderly 0.0070

8 scale 0.0085 10 treatment 0.0069

Note. Topic – Theme numbers, Word – Keywords, Weight – Keyword weights.
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This approach enables a visual assessment of 
keyword relationships in the documents.

Procedure 2.2.
A Python script was developed to analyze 

document texts by identifying records with varying 
levels of relevance based on the number of unique 
keyword pairs. The goal was to categorize the large 
dataset into high, medium, and low relevance 
groups, facilitating further thematic analysis.

As a result:
•	 Documents were cleaned of irrelevant words.
•	 Classified based on the number of significant 

keyword pairs.
•	 Saved as separate files.
The final distribution is stored in a CSV table 

(31,009 rows), where the data is sorted by the 
“PairCount” column (Table 3).

As a result, the documents were categorized into 
three groups:

•	 High relevance documents: 3,852 (12%).
•	 Medium relevance documents: 5,211 (16%).
•	 Low relevance documents: 21,946.
Procedure 2.3.
Topic Modeling with LDA (Latent Dirichlet 

Allocation)
LDA modeling was previously applied (Step 5) to 

identify the most significant topics in the context of 
this study.

The LDA process involved:
•	 Loading text data.
•	 Preprocessing by removing noise (stop words, 

numbers, symbols).
•	 Converting text into a numerical representation 

(Bag-of-Words or TF-IDF).
•	 Training the model on transformed data using a 

predefined number of topics.
•	 The results included:
•	 Probabilities of each document belonging to 

specific topics.
•	 Lists of keywords characterizing each topic.

To verify the findings, topic visualization and 
keyword coherence evaluation were conducted, 
confirming the meaningfulness of the identified 
thematic directions.

LDA topic modeling was implemented using 
Python code. As a result, a CSV table was created, 
containing keyword sets that define each of the five 
topics (Table 4).

These results differ from Step 5.2 (which used 
individual keywords) because a different document 
extraction approach was applied, utilizing keyword 
pairs instead of single keywords.

To verify the results, topic visualization was 
performed using the interactive interface provided 
by the pyLDAvislibrary. This approach has proven 
effective in other studies by Xie et al. [73], Onah et 
al. [82], and Majhi and Mukherjee [83].

The visualization is presented as a web page 
(Figure 2), allowing for a clear assessment of 
identified topics, their relationships, and key 
keywords. By embedding the file in a styled web 
page, the analysis results become easily accessible 
for detailed examination.

The Intertopic Distance Map was created using 
multidimensional scaling (MDS). Additionally, the 
visualization presents:

•	 Graphs of overall term frequency

Table 3. Distribution of the Dataset into High, Medium, and Low Relevance Categories (Excerpt from the 
First Row of 31,009 Rows in the CSV Table)

UT TC Z9 CombinedText CleanedText PairCount

WOS:000596058500001 10 10

Gait Disorder among 
Elderly People, 
Psychomotor 
Disadaptation 
Syndrome.

Abstract.

Keywords

gait disorder among elderly people 
psychomotor disadaptation syndrome falls 
among older people health years age postfall 
syndrome walking occurring following fall 
absence acute orthopedic rheumatic directly 
medical history lifestyle falls functional 
mobility risk factors age walking postural 
balance psychomotor

56

Note. UT – document identifier; TC – citation count; Z9 – total citation count; CombinedText – text 
containing the document title, abstract, and keywords; CleanedText – processed text containing only 
significant keywords; PairCount – number of keyword pairs.

Table 4. Set of Keywords Characterizing Each of the Five Topics

Topic Keywords
1 adults, assessment, using, test, balance, elderly, older, falls, risk, fall
2 step, sway, task, walking, control, stability, postural, older, adults, balance
3 associated, study, factors, adults, patients, falling, fall, older, risk, falls
4 program, falls, adults, physical, intervention, older, group, exercise, training, balance
5 length, step, cognitive, older, time, parameters, variability, speed, walking, gait
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•	 Term frequency within the selected topic
Term Relevance is Calculated Using the Following 

Formulas [84, 85]:
Saliency:

Where:
•	 P(w)– Probability of the term ww appearing 

in the corpus.
•	 P(t∣w)  – Probability of topic  tt  given the 

term ww.
•	 P(t) – Overall probability of topic  tt  in the 

corpus.
Relevance: 

Where:
•	 P(w∣t)– Probability of term ww appearing in 

topic tt.
•	 P(w) – Overall probability of term ww in the 

corpus.
•	 λ – Adjustable relevance parameter (0≤λ≤1), 

controlling the balance between exclusivity 
to the topic and general corpus frequency.

The visualization in  Figure 2  confirms 
the identified  thematic structure  from  high-

relevance documents. The  interactive intertopic 
distance map  clearly illustrates  relationships and 
overlaps between the five identified topics.
•	 Each  topic  is represented as a  circle, where 

the  size  reflects the proportion of documents 
associated with that topic.

•	 The  list of most relevant terms  for each topic 
enhances interpretability by displaying the most 
frequent and contextually significant words.

•	 The  adjustable relevance metric (λ)  allows for 
fine-tuning the balance between term frequency 
within a topicand term exclusivity.

All these elements confirm that the  model 
successfully identifies meaningful and significant 
topics.

Procedure 2.4.
Document Distribution by Topics
For each of the five identified topics, the 10 most 

relevant documents  were automatically selected. 
The process consisted of the following steps:
1.	 Using the keyword table for each topic 

(Procedure 2.3), a dictionary was created, 
assigning a set of keywords to each topic.

2.	 High-relevance document texts (Procedure 2.2) 
were analyzed for keyword matches.

3.	 For each document, the number of keyword 
matches was counted, and the document was 
assigned to the topic with the highest match 

Figure 2. Screenshot of the Web Page

Note: The visualization includes an adjustable relevance metric slider (Slide to adjust relevance metric; λ 
= 1). The 30 most relevant terms for the selected topic are displayed (e.g., Top-30 Most Relevant Terms for 
Topic 1, which accounts for 37.7% of all tokens).
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count.
4.	 After topic assignment, documents within each 

topic were sorted in descending order based on 
the number of keyword matches.

5.	 The sorted data was saved as a CSV table, 
enabling the selection of the most relevant 
documents for each topic.

6.	 From this CSV table, the top 10 documents 
per topic were selected, based on the highest 
keyword match count. These documents were 
deemed most representative of their respective 
topics, allowing for an in-depth exploration of 
their content.

7.	 The final selection was saved to a file, ensuring 
an  objective, consistent, and structured 
distribution of documents across topics.

The visualization in  Figure 2  confirms 
the  identified thematic structure  from  high-
relevance documents. The  interactive intertopic 
distance map  clearly illustrates the  relationships 
and overlaps between the five identified topics.
•	 Each  topic  is represented as a  circle, with 

its size reflecting the proportion of documents 
associated with that topic.

•	 The  list of most relevant terms  for each topic 
enhances interpretability by displaying the most 
frequent and contextually significant words.

•	 The  adjustable relevance metric (λ)  allows for 
fine-tuning the balance between term frequency 
within a topicand term exclusivity.

All these elements confirm that the  model 
successfully identifies meaningful and significant 
topics.

Procedure 2.5.
Two approaches were used to select  relevant 

documents:
1.	 Single-keyword method (Procedure 1).
2.	 Keyword-pair method (Procedure 2).

The data from  Procedure 1 (Step 
5.1) and Procedure 2 (Step 2.4) were compared.

Single-Keyword Method (Procedure 1)
•	 This method analyzes text for the presence 

of individual keywords characteristic of a topic.
•	 If a document contains one or 

more  keywords  from the list, it is included in 
the selection.

•	 This approach  captures a larger number of 
documents  but  reduces precision, as single 
words can appear in  various contexts  without 
strong relevance to the topic.

Keyword-Pair Method (Procedure 2)
•	 This method requires the  co-occurrence of 

keyword pairs within a document.
•	 The presence of  both terms together 

strengthens  the thematic connection between 
the document and the assigned topic.

•	 This approach produces a  narrower but more 
precise selection of relevant documents.

A  comparative analysis  of the two methods 
for  automatic extraction of relevant documents – 
using  single keywords (Procedure 1)  and  keyword 
pairs (Procedure 2) – revealed significant differences. 
These differences explain the  discrepancies in 
results obtained through the two approaches.
•	 The  single-keyword method  provides a  broad 

overview of the topic, capturing a  larger set of 
documents.

•	 The keyword-pair method focuses on  in-depth 
analysis, extracting only the most relevant texts.

After applying  LDA (Procedure 1)  to identify 
topics and distribute words within each topic, 
a  stability check  of the modeling results was 
performed using  various parameters  (e.g.,  number 
of topics and passes). Additionally, the  internal 
consistency  of the model was evaluated 
using Coherence Score and Perplexity Score.

Evaluation of Topic Modeling Stability
To assess the quality of the LDA model (Procedure 

2), two key metrics were calculated:  Perplexity 
Score and Coherence Score.
•	 The  Perplexity Score  was  -8.35, indicating 

an adequate fit of the model to the data.
•	 The  Coherence Score  was  0.478, which 

falls within the acceptable range for  topic 
interpretability.

These metrics confirm the  stability of the 
modeling results  under the given parameters. The 
findings demonstrate that the  identified topics 
accurately represent  the content of the analyzed 
text corpus.

Comparative Analysis of Keyword Selection 
Methods

To verify the  stability  of  LDA topic modeling 
results, two approaches were applied for keyword 
selection:

1.	 Single-keyword selection (Procedure 1)
2.	 Keyword-pair selection (Procedure 2)

The model quality was assessed using Perplexity 
Score and Coherence Score.

Results
•	 Single-keyword method (Procedure 1):

o	 Perplexity Score: -8.6913
o	 Coherence Score: 0.5155

•	 Keyword-pair method (Procedure 2):
o	 Perplexity Score: -8.35
o	 Coherence Score: 0.478
The  single-keyword approach (Procedure 

1) demonstrates better model quality, as indicated 
by  higher coherence  and  lower perplexity  values. 
However, the  keyword-pair approach (Procedure 
2) remains a more precise method, ensuring greater 
relevance of the identified topics.

Proposed Integration of Both Approaches
To achieve a  balance  between  broad thematic 

coverage and detailed specificity, the results of both 
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methods were  combined. This integration allows 
for:
•	 Capturing general thematic trends  through 

single keywords.
•	 Identifying focused relationships  between 

keywords through keyword pairs.
As a result, 51 documents were selected, reflecting 

a  hybrid approach  that integrates both  single-
keyword  and  keyword-pair  methodologies. 
Notably, Study [29] was identified in both approaches.

Procedure 2.6
In this study, a  text clustering approach  was 

applied to select the most significant topics, based 
on  content similarity. This method accounted for 
both thematic diversity and the uniqueness of each 
selected text.

The approach consisted of the following steps:
1.	 Text Vectorization Using TF-IDF:

o	 Texts from the  CleanedText  column were 
converted into numerical representations 
using  TF-IDF (Term Frequency-Inverse 
Document Frequency).

o	 This method highlights  word 
importance  within a document and the 
entire dataset.

o	 TF-IDF filters out frequent but uninformative 
words  (e.g., conjunctions, prepositions), 
improving model accuracy.

2.	 Clustering Using the K-Means Algorithm:
o	 Documents were  grouped based on their 

vector representations.
o	 The  K-Means algorithm  segmented the 

dataset into  50 clusters, minimizing  intra-
cluster differences while maximizing  inter-
cluster variation.

o	 This process helped identify  thematically 
related documents.

3.	 Selection of Key Documents:
o	 One representative document per 

cluster was selected as the core document for 
its respective cluster.

o	 A  simple selection approach  was used:  the 
first document from each group was chosen.

Benefits of This Method
•	 Optimized text analysis while maintaining data 

representativeness.
•	 Reduced redundancy, ensuring a  focus on key 

aspects of the research topic.
•	 The final  set of 51 documents  enables 

a  comprehensive yet non-
repetitive investigation of the subject matter.

Statistical Analysis
A  Latent Dirichlet Allocation (LDA) model  was 

applied for  text data analysis, implemented 
using  Python. Topic modeling was conducted 
on a dataset of  31,009 records  to identify  key 
themes  and analyze  significant words. For  model 
evaluation,  Perplexity Score  and  Coherence 

Score were used. To analyze data cluster structures, 
the  K-Means clustering algorithm  was applied. 
The  pyLDAvis package  was used for  interactive 
topic visualization. Preprocessing techniques 
excluded  numbers, symbols, and frequently 
occurring generic words  to improve segmentation 
accuracy.

Results
The extracted  bibliographic data  from the  Web 

of Science (WoS) database  and their processing 
indicate a significant number of documents closely 
related by keywords. The relationships, distribution, 
and frequency of keywords are presented in Figure 
3.

Figure 3.  Visualization of Keyword Relationships 
and Frequency in Scientific Publications Based on 
WoS Data (Created Using Gephi [80]).

Figure 3  presents a  data visualization  created 
using  Gephi [80]. The  nodes  in the graph 
represent keywords, while the edges (lines) between 
them depict their connections.

The interpretation of Figure 3 is as follows:
•	 Node Size:  The  larger  the node, the  more 

frequently  the corresponding keyword appears 
in the dataset. In this case, node sizes are 
approximately the same.

•	 Edge Thickness:  Thicker lines  indicate 
a  stronger  relationship between 
keywords, while  thinner lines  represent 
a weaker connection.

•	 Arrow Direction:  Indicates the  direction of 
interaction between keywords.

Topic Modeling Based on LDA (Procedure 1)
LDA-based  topic modeling  (Procedure 1) 

demonstrates  sufficient quality  in  data extraction 
using single keywords. Each topic is characterized 
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by the following data:
1.	 Topic 1 is defined by the words “older” (0.9958), 

“fall” (0.0042), and “balance” (5.75e-06), 
highlighting issues related to  aging, falls, 
and balance maintenance. The  high weight 
of “older”  underscores the  importance of old 
age as a key factor in the study.

2.	 Topic 2  focuses on  movement, as indicated by 
the words “gait” (0.6340) and “walking” (0.3647), 
which have significant weights. This topic is 
crucial for understanding physical mobility and 
fall-related risks.

3.	 Topic 3  is centered around  “elderly” (0.6865) 
and “falling” (0.3116), emphasizing  fall risks 
among older adults and the impact of aging on 
falls. It is closely linked to  fall prevention and 
safety measures in daily life.

4.	 Topic 4  is represented by the word  “fall” 
(0.9999), making  falls the central focus  of the 
analysis. This topic explores various scenarios, 
consequences, and prevention strategies related 
to falls.

5.	 Topic 5  includes  “balance” (0.7588) and 
“postural” (0.2159), stressing the  importance 
of balance and posture. This topic is associated 
with  physical exercises aimed at improving 
balance and reducing fall risks, likely related 
to  training and muscle-strengthening 
approaches.

The analysis results confirm that LDA effectively 
identifies key topics, each reflecting critical aspects 
of elderly health and safety  (Table 5). The topics 
cover  fall risks, mobility, prevention methods, and 
safety strategies.

 Based on the analysis of Table 5, several trends can 
be identified:
•	 Topic 4  has the  largest number of documents, 

indicating its broad coverage.
•	 Average citation values (TC and Z9) gradually 

decrease  from  Topic 1 to Topic 5, which may 
suggest  declining research attention  to these 
topics.

•	 Average relevance values remain high  across 
all topics, confirming the  importance of the 
selected keywords.

•	 The  lowest standard deviation in Topic 
4  indicates  stable relevance  across its 
documents.

These findings are further supported by the data 

in Table 6.
Extracted Key Topics Based on Keywords 

(Procedure 2):
1.	 Topic 1: Fall Risk Assessment in Older Adults. 

This topic covers studies focused on identifying 
risk factors for falls in older adults. The primary 
focus is on using tests and methods to analyze 
balance and predict fall likelihood.

2.	 Topic 2: Biomechanical Aspects of Gait and 
Stability. This includes research on postural 
stability, movement control, and gait 
characteristics. Keywords indicate a focus on 
balance-related tasks and movement regulation.

3.	 Topic 3: Factors Associated with Falls. This 
topic examines various factors influencing 
fall frequency in adults and older individuals, 
including medical and behavioral aspects. 
It also addresses fall risk assessment and 
characteristics.

4.	 Topic 4: Physical Activity Programs and Their 
Impact. This covers intervention programs, 
including physical exercises and training aimed 
at fall prevention and improving physical fitness 
in adults and older individuals. The emphasis is 
on group sessions and their effectiveness.

5.	 Topic 5: Cognitive and Temporal Gait Parameters. 
This topic highlights gait characteristics such 
as step length, speed, and variability, as well as 
their relation to cognitive processes and timing 
parameters. The studies focus on movement 
analysis.

Following these topics (Procedure 2), the most 
relevant documents were extracted (Table 7).

Overall, the data in Tables 6 and 7 represent the 
10 most typical topics that characterize various 
research directions. The results of LDA-based topic 
modeling demonstrated that both approaches 
– using a single keyword (“Procedure 1”) and 
keyword pairs (“Procedure 2”) – effectively identify 
significant topics related to the studied field. Topics 
identified in “Procedure 1” are characterized by a 
broad interpretation of key aspects, allowing for an 
effective analysis of general research directions. At 
the same time, “Procedure 2” demonstrated a more 
precise focus, ensuring the selection of documents 
with a higher degree of relevance.

A comparative analysis of the extracted 
documents (Tables 6 and 7) suggests that both 
approaches have their advantages. The single-

Table 5. Statistical Indicators of Citation and Document Relevance for the Top 5 Topics (Procedure 1)

Topic Document_Count TC Z9 Relevance_Score_Mean Relevance_Score_StdDev
1 5 29.4 ± 22.15 34.0 ± 25.15 0.9999977805 0.0000031450
2 10 22.9 ± 20.47 27.7 ± 22.7 0.9999936866 0.0000043344
3 8 13.12 ± 7.4 14.88 ± 8.43 0.9999962887 0.0000030991
4 15 20.33 ± 19.27 24.13 ± 21.73 0.9999980458 0.0000009748
5 8 9.12 ± 7.53 10.62 ± 8.93 0.9999948755 0.0000043038
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ea

dm
ill

.

Tr
ai

ni
ng

 im
pr

ov
ed

 s
te

p 
le

ng
th

 (p
 <

 
0.

00
1)

 a
nd

 s
te

p 
lin

e 
(S

T:
 p

 <
 0

.0
1;

 
D

T:
 p

 <
 0

.0
5)

 in
 b

ot
h 

tr
ai

ni
ng

 g
ro

up
s.
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e 

st
ud

y 
he

lp
s 

un
de

rs
ta

nd
 

th
e 

co
nn

ec
ti

on
s 

be
tw

ee
n 

us
ab

ili
ty

, f
al

l r
is

k,
 a

nd
 o

th
er

 
va

ri
ab

le
s,

 w
hi

ch
 is

 im
po

rt
an

t 
fo

r f
al

l p
re

ve
nt

io
n 

st
ra

te
gi

es
.

3
[9

6]
To

 in
ve

st
ig

at
e 

ch
an

ge
s 

in
 b

al
an

ce
 

fu
nc

ti
on

 in
 o

ld
er

 
ad

ul
ts

 a
ft

er
 a

n 
8-

w
ee

k 
pe

rt
ur

ba
ti

on
-

ba
se

d 
ba

la
nc

e 
tr

ai
ni

ng
 p

ro
gr

am
.

17
 o

ld
er

 
pa

rt
ic

ip
an

ts
N

ot
 

sp
ec

ifi
ed

D
yn

am
ic

 p
er

tu
rb

at
io

n-
ba

se
d 

ba
la

nc
e 

tr
ai

ni
ng

 
pr

og
ra

m
; s

pe
ci

al
iz

ed
 

tr
ea

dm
ill

 in
du

ci
ng

 
pe

rt
ur

ba
ti

on
s;

 3
D

 m
ot

io
n 

an
al

ys
is

 s
ys

te
m

; p
ai

re
d 

t-
te

st
.

A
ft

er
 tr

ai
ni

ng
, C

O
M

 c
on

tr
ol

 
si

gn
ifi

ca
nt

ly
 im

pr
ov

ed
 d

ur
in

g 
qu

ie
t 

st
an

di
ng

 w
it

h 
pe

rt
ur

ba
ti

on
s,

 w
hi

le
 

C
O

P 
co

nt
ro

l w
it

ho
ut

 p
er

tu
rb

at
io

ns
 

re
m

ai
ne

d 
un

ch
an

ge
d.

 T
he

 tr
ai

ni
ng

 
po

si
ti

ve
ly

 a
ff

ec
te

d 
dy

na
m

ic
 b

al
an

ce
 

fu
nc

ti
on

.

A
 n

ew
 b

al
an

ce
 tr

ai
ni

ng
 

pr
og

ra
m

 m
ay

 b
e 

be
ne

fic
ia

l 
fo

r h
ig

h-
fa

ll-
ri

sk
 p

at
ie

nt
s 

an
d 

re
pr

es
en

ts
 a

n 
im

po
rt

an
t 

di
re

ct
io

n 
in

 b
al

an
ce

 re
se

ar
ch

 
fo

r o
ld

er
 a

du
lt

s.

3
[9

7]
To

 c
om

pa
re

 th
e 

ef
fe

ct
s 

of
 u

pp
er

 a
nd

 
lo

w
er

 b
od

y 
ex

er
ci

se
s 

on
 p

os
tu

ra
l b

al
an

ce
 

in
 o

ld
er

 w
om

en
 a

nd
 

de
te

rm
in

e 
re

co
ve

ry
 

ti
m

e 
af

te
r e

xe
rc

is
e.

9 
ol

de
r 

w
om

en
N

ot
 

sp
ec

ifi
ed

A
rm

 e
rg

om
et

ry
 (A

C
E)

, 
cy

cl
e 

er
go

m
et

ry
 (C

E)
, 

tr
ea

dm
ill

 w
al

ki
ng

 
(T

M
);

 fo
rc

e 
pl

at
fo

rm
 

fo
r p

os
tu

ra
l b

al
an

ce
 

as
se

ss
m

en
t;

 b
al

an
ce

 
re

co
ve

ry
 m

ea
su

re
m

en
ts

 
at

 1
, 3

, 5
, 1

0,
 1

5,
 a

nd
 3

0 
m

in
ut

es
.

AC
E 

di
d 

no
t c

au
se

 b
al

an
ce

 
im

pa
ir

m
en

ts
, w

hi
le

 C
E 

an
d 

TM
 

in
du

ce
d 

si
gn

ifi
ca

nt
 b

al
an

ce
 

di
st

ur
ba

nc
es

 la
st

in
g 

ab
ou

t 1
0 

m
in

ut
es

 
po

st
-e

xe
rc

is
e.

O
ld

er
 a

du
lt

s 
sh

ou
ld

 e
xe

rc
is

e 
ca

ut
io

n 
af

te
r l

ow
er

 li
m

b 
w

or
ko

ut
s 

to
 re

du
ce

 fa
ll 

ri
sk

.

T
ab

le
 6

. C
on

ti
nu

ed
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T

ab
le

 6
. C

on
ti

nu
ed

To
pi

c
D

oc
um

en
t_

ID
R

es
ea

rc
h 

O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A

ge
 

(M
ea

n
 ±

 
SD

)

M
et

ho
ds

 (
Te

st
s 

an
d 

Eq
ui

pm
en

t)
R

es
ul

ts
C

on
cl

us
io

n
s

3
[9

8]
To

 d
et

er
m

in
e 

th
e 

pr
ev

al
en

ce
 o

f 
ba

la
nc

e 
im

pa
ir

m
en

ts
 

an
d 

th
e 

im
pa

ct
 o

f 
so

ci
od

em
og

ra
ph

ic
, 

m
ed

ic
al

, a
nd

 s
oc

ia
l 

fa
ct

or
s 

on
 p

os
tu

ra
l 

ba
la

nc
e 

in
 o

ld
er

 
ad

ul
ts

.

60
7 

ol
de

r 
pa

rt
ic

ip
an

ts
73

.9
9 

± 
6.

6 
ye

ar
s

H
om

e-
ba

se
d 

su
rv

ey
, 

so
ci

od
em

og
ra

ph
ic

 a
nd

 
m

ed
ic

al
 d

at
a 

co
lle

ct
io

n;
 

Be
rg

 B
al

an
ce

 S
ca

le
 (B

BS
).

Ba
la

nc
e 

im
pa

ir
m

en
ts

 w
er

e 
fo

un
d 

in
 3

4.
3%

 o
f o

ld
er

 a
du

lt
s.

 F
ac

to
rs

 
as

so
ci

at
ed

 w
it

h 
ba

la
nc

e 
im

pa
ir

m
en

ts
 

in
cl

ud
ed

 a
ge

, d
is

ab
ili

ty
, p

re
se

nc
e 

of
 fo

ur
 o

r m
or

e 
ch

ro
ni

c 
di

se
as

es
, 

in
co

nt
in

en
ce

, f
al

l h
is

to
ry

, l
ac

k 
of

 
re

gu
la

r w
al

ki
ng

, a
bs

en
ce

 o
f a

ct
iv

e 
le

is
ur

e,
 a

nd
 o

be
si

ty
.

Ba
la

nc
e 

im
pa

ir
m

en
ts

 a
re

 
w

id
es

pr
ea

d 
am

on
g 

ol
de

r 
ad

ul
ts

 a
nd

 m
ay

 b
e 

in
flu

en
ce

d 
by

 b
io

lo
gi

ca
l a

nd
 s

oc
ia

l 
fa

ct
or

s.
 N

at
io

na
l m

ea
su

re
s 

ar
e 

ne
ed

ed
 to

 a
dd

re
ss

 c
au

se
s 

an
d 

en
ha

nc
e 

pr
ev

en
ti

on
 a

s 
th

e 
el

de
rl

y 
po

pu
la

ti
on

 g
ro

w
s.

3
[9

9]
To

 a
ss

es
s 

di
ff

er
en

ce
s 

in
 P

30
0 

ev
en

t-
re

la
te

d 
po

te
nt

ia
l 

be
tw

ee
n 

yo
un

g 
an

d 
ol

de
r a

du
lt

s 
du

ri
ng

 a
 

ba
la

nc
e 

m
ai

nt
en

an
ce

 
ta

sk
.

Yo
un

g 
an

d 
ol

de
r a

du
lt

s
Yo

un
g:

 <
 

35
 y

ea
rs

; 
O

ld
er

: >
 

64
 y

ea
rs

V
is

ua
l o

dd
ba

ll 
pa

ra
di

gm
, 

P3
00

 e
ve

nt
-r

el
at

ed
 

po
te

nt
ia

l r
ec

or
di

ng
 

du
ri

ng
 a

 p
os

tu
ra

l t
as

k.

P3
00

 la
te

nc
y 

si
gn

ifi
ca

nt
ly

 in
cr

ea
se

d 
(p

 
< 

0.
00

1)
 in

 o
ld

er
 a

du
lt

s 
du

ri
ng

 c
om

pl
ex

 
po

st
ur

al
 ta

sk
s,

 w
he

re
as

 b
al

an
ce

 d
id

 n
ot

 
af

fe
ct

 la
te

nc
y 

in
 y

ou
ng

 a
du

lt
s.

 O
ld

er
 

ad
ul

ts
 re

qu
ir

ed
 m

or
e 

ti
m

e 
fo

r s
ti

m
ul

us
 

pr
oc

es
si

ng
.

In
cr

ea
se

d 
at

te
nt

io
na

l 
de

m
an

ds
 in

 o
ld

er
 a

du
lt

s 
re

qu
ir

e 
ad

di
ti

on
al

 b
ra

in
 

re
so

ur
ce

s 
fo

r b
al

an
ce

 ta
sk

s,
 

su
gg

es
ti

ng
 a

ge
-r

el
at

ed
 

ch
an

ge
s 

in
 c

og
ni

ti
ve

 
fu

nc
ti

on
.

3
[1

00
]

To
 st

ud
y 

th
e 

ef
fe

ct
s 

of
 lo

w
-i

nt
en

si
ty

 
vi

br
at

io
n 

on
 a

nk
le

 
m

us
cl

es
 a

nd
 p

os
tu

ra
l 

st
ab

ili
ty

 in
 y

ou
ng

 
ad

ul
ts

, h
ea

lth
y 

ol
de

r 
ad

ul
ts

, a
nd

 o
ld

er
 

ad
ul

ts
 a

t h
ig

h 
fa

ll 
ris

k.

Yo
un

g 
(H

Y
), 

he
al

th
y 

ol
de

r 
ad

ul
ts

 (H
E)

, 
ol

de
r a

du
lt

s 
at

 h
ig

h 
fa

ll 
ri

sk
 (F

R
)

N
ot

 
sp

ec
ifi

ed
A

nt
er

io
r-

po
st

er
io

r a
nd

 
m

ed
io

la
te

ra
l a

ng
ul

ar
 

de
vi

at
io

ns
, l

in
ea

r C
O

M
 

di
sp

la
ce

m
en

ts
; v

ib
ra

ti
on

 
at

 3
0 

an
d 

40
 H

z;
 q

ui
et

 
st

an
di

ng
 w

it
h 

ey
es

 o
pe

n 
an

d 
cl

os
ed

.

D
ur

in
g 

qu
ie

t s
ta

nd
in

g 
w

it
h 

ey
es

 
op

en
, t

he
 F

R 
gr

ou
p 

sh
ow

ed
 g

re
at

er
 

de
vi

at
io

ns
 a

nd
 C

O
M

 d
is

pl
ac

em
en

ts
. 

V
ib

ra
ti

on
 a

t 4
0 

H
z 

in
cr

ea
se

d 
de

vi
at

io
ns

 in
 H

Y
 a

nd
 H

E 
gr

ou
ps

 b
ut

 
ha

d 
no

 e
ff

ec
t o

n 
FR

. A
t 3

0 
H

z,
 a

ng
ul

ar
 

de
vi

at
io

ns
 a

nd
 C

O
M

 d
is

pl
ac

em
en

ts
 

de
cr

ea
se

d 
in

 th
e 

FR
 g

ro
up

.

M
ild

 a
nk

le
 m

us
cl

e 
vi

br
at

io
n 

im
pr

ov
es

 b
al

an
ce

 in
 h

ig
h-

fa
ll-

ri
sk

 o
ld

er
 a

du
lt

s,
 

po
te

nt
ia

lly
 re

du
ci

ng
 fa

ll 
ri

sk
 a

nd
 e

nh
an

ci
ng

 p
os

tu
ra

l 
st

ab
ili

ty
.

4
[1

01
]

To
 d

et
er

m
in

e 
w

he
th

er
 

de
m

og
ra

ph
ic

 
va

ri
ab

le
s,

 c
og

ni
ti

ve
 

fu
nc

ti
on

, a
nd

 s
el

f-
pe

rc
ei

ve
d 

ba
la

nc
e 

pr
ed

ic
t g

ai
t s

pe
ed

 
va

ri
ab

ili
ty

 in
 o

ld
er

 
ad

ul
ts

 d
ur

in
g 

si
ng

le
-

ta
sk

 a
nd

 d
ua

l-
ta

sk
 

co
nd

it
io

ns
.

62
 o

ld
er

 
pa

rt
ic

ip
an

ts
N

ot
 

sp
ec

ifi
ed

D
em

og
ra

ph
ic

 d
at

a,
 

co
gn

it
iv

e 
fu

nc
ti

on
 

(M
oC

A
), 

fu
nc

ti
on

al
 

m
ob

ili
ty

, A
BC

 s
ca

le
 fo

r 
se

lf-
pe

rc
ei

ve
d 

ba
la

nc
e,

 
PA

SE
 s

ca
le

 fo
r p

hy
si

ca
l 

ac
ti

vi
ty

; l
in

ea
r r

eg
re

ss
io

n 
m

od
el

s.

M
oC

A
 s

co
re

 (p
 =

 0
.0

03
), 

ge
nd

er
 (p

 =
 

0.
04

0)
, a

nd
 y

ea
rs

 o
f e

du
ca

ti
on

 (p
 =

 
0.

01
0)

 s
ig

ni
fic

an
tl

y 
pr

ed
ic

te
d 

D
TG

SC
V

 
(R

² 
= 

0.
29

7)
. M

oC
A

 s
co

re
 (p

 =
 0

.0
08

) 
an

d 
ye

ar
s 

of
 e

du
ca

ti
on

 (p
 <

 0
.0

01
) 

pr
ed

ic
te

d 
D

TE
G

SC
V.

 T
he

 re
gr

es
si

on
 

m
od

el
 fo

r S
TG

SC
V

 w
as

 s
ig

ni
fic

an
t, 

bu
t w

it
ho

ut
 s

ig
ni

fic
an

t i
nd

iv
id

ua
l 

pr
ed

ic
to

rs
.

O
ld

er
 a

du
lt

s 
w

it
h 

lo
w

er
 

M
oC

A
 s

co
re

s 
an

d 
hi

gh
er

 
ed

uc
at

io
n 

le
ve

ls
 e

xh
ib

it
 

gr
ea

te
r g

ai
t s

pe
ed

 v
ar

ia
bi

lit
y 

in
 d

ua
l-

ta
sk

 c
on

di
ti

on
s,

 
w

hi
ch

 m
ay

 in
di

ca
te

 m
ob

ili
ty

 
is

su
es

 a
nd

 fa
ll 

ri
sk

.
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T
ab

le
 6

. C
on

ti
nu

ed

To
pi

c
D

oc
um

en
t_

ID
R

es
ea

rc
h 

O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A

ge
 

(M
ea

n
 ±

 
SD

)

M
et

ho
ds

 (
Te

st
s 

an
d 

Eq
ui

pm
en

t)
R

es
ul

ts
C

on
cl

us
io

n
s

4
[1

02
]

To
 c

om
pa

re
 th

e 
ef

fe
ct

s 
of

 d
ua

l-
ta

sk
 

(D
T)

 tr
ai

ni
ng

 o
n 

ga
it

 p
ar

am
et

er
s 

in
 

ol
de

r a
du

lt
s 

w
it

h 
an

d 
w

it
ho

ut
 c

on
ce

rn
 

ab
ou

t f
al

lin
g 

(C
oF

) 
ve

rs
us

 a
 c

on
tr

ol
 

gr
ou

p.

90
–9

5 
ol

de
r 

pa
rt

ic
ip

an
ts

71
.5

 ±
 5

.2
 

ye
ar

s
Si

ng
le

-c
en

te
r p

ar
al

le
l 

RC
T;

 1
2-

w
ee

k 
tr

ai
ni

ng
 

(6
0 

m
in

 s
es

si
on

s)
; 

vi
su

al
-v

er
ba

l S
tr

oo
p 

ta
sk

; 
ga

it
 m

ea
su

re
m

en
t o

n 
a 

tr
ea

dm
ill

; r
ep

ea
te

d-
m

ea
su

re
s 

A
N

O
VA

 2
x2

x2
.

Pa
rt

ic
ip

an
ts

 in
 th

e 
in

te
rv

en
ti

on
 g

ro
up

 
sh

ow
ed

 in
cr

ea
se

d 
st

ep
 le

ng
th

 u
nd

er
 

ST
 a

nd
 D

T 
co

nd
it

io
ns

 c
om

pa
re

d 
to

 
th

e 
co

nt
ro

l g
ro

up
. I

m
pr

ov
ed

 fo
ot

 ro
ll 

m
ot

io
n 

an
d 

co
gn

it
iv

e 
pe

rf
or

m
an

ce
 

w
er

e 
ob

se
rv

ed
 o

nl
y 

in
 p

ar
ti

ci
pa

nt
s 

w
it

ho
ut

 C
oF

.

D
T 

tr
ai

ni
ng

 im
pr

ov
es

 g
ai

t 
pa

ra
m

et
er

s 
in

 o
ld

er
 a

du
lt

s 
w

it
h 

an
d 

w
it

ho
ut

 C
oF

. 
A

dd
it

io
na

l i
nt

er
ve

nt
io

ns
, 

su
ch

 a
s 

co
gn

it
iv

e-
be

ha
vi

or
al

 
th

er
ap

y,
 m

ay
 h

el
p 

el
im

in
at

e 
ca

ut
io

us
 g

ai
t p

at
te

rn
s 

in
 

pa
rt

ic
ip

an
ts

 w
it

h 
C

oF
.

4
[1

03
]

To
 e

xa
m

in
e 

th
e 

re
la

ti
on

sh
ip

 b
et

w
ee

n 
ph

ys
ic

al
 a

ct
iv

it
y 

(P
A

), 
ph

ys
ic

al
 

pe
rf

or
m

an
ce

, a
nd

 
ps

yc
ho

co
gn

it
iv

e 
fu

nc
ti

on
s 

in
 

ol
de

r a
du

lt
s 

in
 

lo
ng

-t
er

m
 c

ar
e 

fa
ci

lit
ie

s 
to

 d
ev

el
op

 
fa

ll 
pr

ev
en

ti
on

 
st

ra
te

gi
es

.

44
 o

ld
er

 
pa

rt
ic

ip
an

ts
85

 ±
 8

 
ye

ar
s

PA
 a

ss
es

sm
en

t u
si

ng
 

ac
ti

vP
A

L3
™

; b
al

an
ce

 
te

st
s,

 g
ai

t s
pe

ed
, d

ua
l-

ta
sk

 
pe

rf
or

m
an

ce
, r

ea
ct

io
n 

ti
m

e,
 c

oo
rd

in
at

io
n,

 g
ri

p 
st

re
ng

th
, a

nd
 le

g 
st

re
ng

th
 

te
st

s;
 a

ss
es

sm
en

t o
f 

qu
al

it
y 

of
 li

fe
, b

al
an

ce
 

co
nfi

de
nc

e,
 fe

ar
 o

f f
al

lin
g,

 
an

d 
co

gn
it

iv
e 

fu
nc

ti
on

; 
lin

ea
r a

nd
 o

rd
in

al
 

re
gr

es
si

on
 m

od
el

s.

Av
er

ag
e 

w
al

ki
ng

 ti
m

e 
w

as
 0

.5
 ±

 0
.4

 
ho

ur
s/

da
y.

 H
ig

he
r P

A
 le

ve
ls

 w
er

e 
si

gn
ifi

ca
nt

ly
 a

ss
oc

ia
te

d 
w

it
h 

im
pr

ov
ed

 
ba

la
nc

e 
(B

 =
 1

.6
 fo

r m
od

er
at

e 
le

ve
l, 

B 
= 

1.
3 

fo
r h

ig
h 

le
ve

l)
 a

nd
 d

ua
l-

ta
sk

 
pe

rf
or

m
an

ce
 (O

R 
= 

7.
9 

pe
r 0

.5
 h

ou
rs

/
da

y)
. N

o 
as

so
ci

at
io

ns
 w

er
e 

fo
un

d 
w

it
h 

ot
he

r m
ea

su
re

s.

M
or

e 
ph

ys
ic

al
ly

 a
ct

iv
e 

re
si

de
nt

s 
sh

ow
ed

 b
et

te
r 

ba
la

nc
e 

an
d 

du
al

-t
as

k 
pe

rf
or

m
an

ce
, w

hi
ch

 m
ay

 
co

nt
ri

bu
te

 to
 fa

ll 
pr

ev
en

ti
on

. 
PA

 p
ro

gr
am

s 
ai

m
ed

 a
t 

im
pr

ov
in

g 
th

es
e 

sk
ill

s 
ar

e 
be

ne
fic

ia
l i

n 
lo

ng
-t

er
m

 c
ar

e 
fa

ci
lit

ie
s.

4
[1

04
]

To
 in

ve
st

ig
at

e 
th

e 
ef

fe
ct

s 
of

 a
 

m
ul

ti
co

m
po

ne
nt

 
tr

ai
ni

ng
 p

ro
gr

am
 

on
 a

nk
le

 m
us

cl
e 

st
re

ng
th

 a
nd

 h
ea

lt
h 

in
 o

ld
er

 a
du

lt
s.

26
 o

ld
er

 
pa

rt
ic

ip
an

ts
 

(E
G

: 1
2,

 C
G

: 
14

)

EG
: 6

9.
7 

± 
4.

8 
ye

ar
s;

 
C

G
: 7

0.
86

 
± 

6.
48

 
ye

ar
s

M
ul

ti
co

m
po

ne
nt

 
tr

ai
ni

ng
 fo

cu
si

ng
 o

n 
an

kl
e 

ex
te

ns
or

s,
 3

 ti
m

es
 

pe
r w

ee
k 

fo
r 1

2 
w

ee
ks

; 
as

se
ss

m
en

t o
f s

tr
en

gt
h 

(p
la

nt
ar

 fl
ex

io
n 

an
d 

do
rs

ifl
ex

io
n)

, r
ea

ct
iv

e 
ab

ili
ty

 (S
te

p 
te

st
), 

an
d 

fu
nc

ti
on

al
 m

ob
ili

ty
 (g

ai
t 

sp
ee

d 
an

d 
TU

G
 te

st
).

In
 th

e 
EG

 g
ro

up
, p

ea
k 

to
rq

ue
 in

cr
ea

se
d 

by
 5

0%
 (d

 =
 1

.5
9)

, r
ea

ct
iv

e 
ab

ili
ty

 
im

pr
ov

ed
 (S

w
in

g 
ph

as
e 

ti
m

e 
de

cr
ea

se
d 

by
 1

9%
, t

ot
al

 S
te

p 
te

st
 ti

m
e 

by
 1

4%
), 

ga
it

 s
pe

ed
 in

cr
ea

se
d 

by
 1

5%
 (d

 =
 1

.3
7)

, 
an

d 
TU

G
 ti

m
e 

de
cr

ea
se

d 
by

 1
7%

 (d
 =

 
1.

73
).

M
ul

ti
co

m
po

ne
nt

 tr
ai

ni
ng

 
ef

fe
ct

iv
el

y 
re

du
ce

s 
ag

e-
re

la
te

d 
m

us
cl

e 
st

re
ng

th
 lo

ss
 

an
d 

im
pr

ov
es

 fu
nc

ti
on

al
 

ab
ili

ty
, w

hi
ch

 m
ay

 h
el

p 
lo

w
er

 
fa

ll 
ri

sk
 in

 o
ld

er
 a

du
lt

s.
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Pedagogy of Health
T

ab
le

 6
. C

on
ti

nu
ed

To
pi

c
D

oc
um

en
t_

ID
R

es
ea

rc
h 

O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A

ge
 

(M
ea

n
 ±

 
SD

)

M
et

ho
ds

 (
Te

st
s 

an
d 

Eq
ui

pm
en

t)
R

es
ul

ts
C

on
cl

us
io

n
s

4
[1

05
]

To
 e

xa
m

in
e 

th
e 

ef
fe

ct
s 

of
 g

ai
t s

pe
ed

 
on

 th
e 

fu
nc

ti
on

al
 

ro
le

s 
of

 in
di

vi
du

al
 

lo
w

er
 li

m
b 

m
us

cl
es

 
in

 h
ea

lt
hy

 o
ld

er
 

ad
ul

ts
.

10
 y

ou
ng

 
an

d 
10

 o
ld

er
 

pa
rt

ic
ip

an
ts

N
ot

 
sp

ec
ifi

ed
3D

 g
ai

t r
ec

or
di

ng
 a

t s
lo

w
, 

no
rm

al
, a

nd
 fa

st
 s

pe
ed

s 
(0

.7
 m

/s
, 1

.4
 m

/s
, 1

.7
 

m
/s

);
 fu

ll 
m

us
cu

lo
sk

el
et

al
 

m
od

el
 to

 c
al

cu
la

te
 m

us
cl

e 
fo

rc
es

 a
nd

 c
on

tr
ib

ut
io

ns
 

to
 g

ro
un

d 
re

ac
ti

on
 fo

rc
es

.

Lo
w

er
 li

m
b 

m
us

cl
e 

fu
nc

ti
on

 w
as

 
si

m
ila

r a
t e

qu
iv

al
en

t s
pe

ed
s 

in
 b

ot
h 

gr
ou

ps
. I

n 
ol

de
r a

du
lt

s,
 th

e 
gl

ut
eu

s 
m

ax
im

us
 g

en
er

at
ed

 g
re

at
er

 s
up

po
rt

 
an

d 
br

ak
in

g 
fo

rc
e 

in
 e

ar
ly

 s
ta

nc
e,

 w
hi

le
 

th
e 

ga
st

ro
cn

em
iu

s 
co

nt
ri

bu
te

d 
le

ss
 to

 
fo

rw
ar

d 
pr

op
ul

si
on

 in
 la

te
 s

ta
nc

e.

Th
e 

fin
di

ng
s 

en
ha

nc
e 

un
de

rs
ta

nd
in

g 
of

 lo
w

er
 

lim
b 

m
us

cl
e 

ro
le

s 
in

 o
ld

er
 

ad
ul

ts
 a

nd
 m

ay
 h

el
p 

de
ve

lo
p 

ex
er

ci
se

s 
ai

m
ed

 a
t i

m
pr

ov
in

g 
su

pp
or

t a
nd

 b
al

an
ce

 in
 

in
di

vi
du

al
s 

at
 ri

sk
 o

f f
al

lin
g.

5
[1

06
]

To
 e

xa
m

in
e 

th
e 

ef
fe

ct
s 

of
 P

ila
te

s 
on

 fa
ll 

ri
sk

, f
ea

r o
f 

fa
lli

ng
, p

os
tu

ra
l 

ba
la

nc
e,

 m
ob

ili
ty

, 
an

d 
ph

ys
ic

al
 a

ct
iv

it
y 

in
 o

ld
er

 a
du

lt
s.

61
 o

ld
er

 
ad

ul
ts

70
.0

8 
± 

5.
51

 y
ea

rs
RC

T;
 P

ila
te

s 
tw

ic
e 

a 
w

ee
k 

fo
r 1

2 
w

ee
ks

; c
og

ni
ti

ve
 

fu
nc

ti
on

 a
ss

es
sm

en
t 

(M
oC

A
), 

po
st

ur
al

 
ba

la
nc

e 
(f

or
ce

 p
la

tf
or

m
), 

ga
it

 s
pe

ed
 (e

le
ct

ro
ni

c 
tr

ea
dm

ill
);

 G
EE

 a
na

ly
si

s.

Pi
la

te
s 

po
si

ti
ve

ly
 a

ff
ec

te
d 

TU
G

, 
ba

la
nc

e 
in

 A
P 

an
d 

M
L 

di
re

ct
io

ns
, s

te
p 

fr
eq

ue
nc

y,
 s

ta
nc

e 
ti

m
e,

 s
te

p 
le

ng
th

, 
an

d 
do

ub
le

 s
up

po
rt

. S
te

p 
ti

m
e 

an
d 

do
ub

le
 s

up
po

rt
 s

ho
w

ed
 s

ig
ni

fic
an

t 
di

ff
er

en
ce

s 
be

tw
ee

n 
gr

ou
ps

 (p
 <

 0
.0

5)
. 

A
ge

 a
nd

 h
ea

lt
h 

st
at

us
 w

er
e 

si
gn

ifi
ca

nt
 

fa
ct

or
s 

fo
r T

U
G

, F
RT

, a
nd

 b
al

an
ce

.

Pi
la

te
s 

im
pr

ov
es

 fu
nc

ti
on

al
 

m
ob

ili
ty

, b
al

an
ce

, a
nd

 
ga

it
 p

ar
am

et
er

s 
in

 o
ld

er
 

ad
ul

ts
. F

ur
th

er
 re

se
ar

ch
 is

 
ne

ed
ed

 to
 a

ss
es

s 
it

s 
lo

ng
-

te
rm

 e
ff

ec
ti

ve
ne

ss
 in

 fa
ll 

pr
ev

en
ti

on
.

5
[1

07
]

To
 s

ep
ar

at
e 

th
e 

ph
ys

ic
al

 a
nd

 
ps

yc
ho

lo
gi

ca
l 

as
pe

ct
s 

of
 th

re
at

 a
nd

 
as

se
ss

 th
e 

ef
fe

ct
s 

of
 v

er
ba

l w
ar

ni
ng

 
ab

ou
t a

n 
up

co
m

in
g 

pe
rt

ur
ba

ti
on

 o
n 

ga
it

 p
ar

am
et

er
s 

in
 

yo
un

g 
an

d 
ol

de
r 

pa
rt

ic
ip

an
ts

.

10
 y

ou
ng

, 
10

 o
ld

er
 

pa
rt

ic
ip

an
ts

Yo
un

g:
 

29
.4

 ±
 3

.9
 

ye
ar

s;
 

O
ld

er
: 

72
.9

 ±
 3

.5
 

ye
ar

s

M
ea

su
re

m
en

t o
f 

sp
at

io
te

m
po

ra
l a

nd
 

ba
la

nc
e 

pa
ra

m
et

er
s 

us
in

g 
a 

m
ot

io
n 

an
al

ys
is

 s
ys

te
m

 
an

d 
tr

ea
dm

ill
; r

ep
ea

te
d-

m
ea

su
re

s 
A

N
O

VA
.

Ve
rb

al
 w

ar
ni

ng
 in

 y
ou

ng
 p

ar
ti

ci
pa

nt
s 

le
d 

to
 re

du
ce

d 
st

ep
 le

ng
th

 (p
 =

 
0.

00
8)

, i
nc

re
as

ed
 s

te
p 

w
id

th
 (p

 =
 

0.
04

9)
, f

or
w

ar
d 

C
O

M
 s

hi
ft

 (p
 =

 0
.0

16
), 

in
cr

ea
se

d 
st

ab
ili

zi
ng

 fo
rc

es
, a

nd
 

re
du

ce
d 

de
st

ab
ili

zi
ng

 fo
rc

es
. M

os
t 

ol
de

r p
ar

ti
ci

pa
nt

s 
di

d 
no

t s
ho

w
 th

is
 

ef
fe

ct
.

Ps
yc

ho
lo

gi
ca

l t
hr

ea
t a

ff
ec

ts
 

ga
it

 a
nd

 b
al

an
ce

 p
ar

am
et

er
s 

in
 y

ou
ng

 p
ar

ti
ci

pa
nt

s 
si

m
ila

rl
y 

to
 p

hy
si

ca
l 

th
re

at
 b

ut
 is

 o
bs

er
ve

d 
in

 
on

ly
 a

 m
in

or
it

y 
of

 o
ld

er
 

pa
rt

ic
ip

an
ts

.

5
[1

08
]

To
 a

ss
es

s 
th

e 
sh

or
t-

te
rm

 e
ff

ec
ts

 o
f d

ua
l-

ta
sk

 b
al

an
ce

 tr
ai

ni
ng

 
on

 s
pa

ti
ot

em
po

ra
l 

ga
it

 p
ar

am
et

er
s 

in
 

ol
de

r w
om

en
 w

it
h 

os
te

op
or

os
is

.

90
–9

5 
ol

de
r 

w
om

en
 w

it
h 

os
te

op
or

os
is

N
ot

 
sp

ec
ifi

ed
12

-w
ee

k 
ba

la
nc

e 
tr

ai
ni

ng
 

(3
 ti

m
es

 p
er

 w
ee

k)
 o

r 
st

an
da

rd
 c

ar
e;

 e
le

ct
ro

ni
c 

w
al

kw
ay

 s
ys

te
m

 fo
r g

ai
t 

as
se

ss
m

en
t i

n 
si

ng
le

-t
as

k 
an

d 
du

al
-t

as
k 

co
nd

it
io

ns
.

Th
e 

tr
ai

ni
ng

 g
ro

up
 in

cr
ea

se
d 

ga
it

 
sp

ee
d 

in
 b

ot
h 

co
nd

it
io

ns
 (P

 ≤
 .0

44
), 

im
pr

ov
ed

 s
te

p 
fr

eq
ue

nc
y 

(P
 ≤

 .0
12

), 
an

d 
re

du
ce

d 
st

ep
 ti

m
e 

an
d 

sw
in

g 
ph

as
e 

du
ra

ti
on

 (P
 ≤

 .0
45

). 
Si

gn
ifi

ca
nt

 
di

ff
er

en
ce

s 
in

 g
ai

t v
ar

ia
bi

lit
y 

w
er

e 
ob

se
rv

ed
 in

 d
ua

l-
ta

sk
 c

on
di

ti
on

s 
(P

 ≤
 

.0
41

). 
Sp

ee
d 

im
pr

ov
em

en
t w

as
 g

re
at

er
 

in
 th

e 
du

al
-t

as
k 

co
nd

it
io

n 
(0

.1
0 

m
/s

) 
th

an
 in

 th
e 

si
ng

le
-t

as
k 

co
nd

it
io

n 
(0

.0
5 

m
/s

).

D
ua

l-
ta

sk
 tr

ai
ni

ng
 im

pr
ov

es
 

va
ri

ou
s 

ga
it

 p
ar

am
et

er
s 

an
d 

su
pp

or
ts

 s
af

er
 w

al
ki

ng
 

in
 o

ld
er

 w
om

en
 w

it
h 

os
te

op
or

os
is

, h
ig

hl
ig

ht
in

g 
th

e 
im

po
rt

an
ce

 o
f c

og
ni

ti
ve

ly
 

de
m

an
di

ng
 e

xe
rc

is
es

.
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T
ab

le
 6

. C
on

ti
nu

ed

To
pi

c
D

oc
um

en
t_

ID
R

es
ea

rc
h 

O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A

ge
 

(M
ea

n
 ±

 
SD

)

M
et

ho
ds

 (
Te

st
s 

an
d 

Eq
ui

pm
en

t)
R

es
ul

ts
C

on
cl

us
io

n
s

5
[1

09
]

To
 c

om
pa

re
 th

e 
Ti

m
ed

 U
p 

an
d 

G
o 

(T
U

G
) t

es
t a

nd
 

th
e 

Pe
rf

or
m

an
ce

-
O

ri
en

te
d 

M
ob

ili
ty

 
A

ss
es

sm
en

t (
PO

M
A

) 
te

st
 fo

r p
re

di
ct

in
g 

fa
ll 

ri
sk

 in
 o

ld
er

 
pa

ti
en

ts
.

34
0 

ol
de

r 
pa

rt
ic

ip
an

ts
70

.7
9 

± 
5.

38
 y

ea
rs

Ba
la

nc
e 

an
d 

ga
it

 
as

se
ss

m
en

t u
si

ng
 

TU
G

 a
nd

 P
O

M
A

 te
st

s;
 

co
lle

ct
io

n 
of

 d
em

og
ra

ph
ic

 
da

ta
, c

om
or

bi
di

ti
es

, a
nd

 
ri

sk
 fa

ct
or

s.

TU
G

 s
en

si
ti

vi
ty

 w
as

 7
6.

2%
, P

O
M

A
 w

as
 

69
.5

%
; T

U
G

 s
pe

ci
fic

it
y 

w
as

 9
1.

1%
, 

PO
M

A
 w

as
 8

9.
8%

. K
ap

pa
 v

al
ue

s 
fo

r 
TU

G
 a

nd
 P

O
M

A
 w

er
e 

0.
68

0 
an

d 
0.

60
6,

 
re

sp
ec

ti
ve

ly
. T

U
G

 p
os

it
iv

el
y 

co
rr

el
at

ed
 

w
it

h 
fa

lls
 (r

 =
 0

.6
42

), 
w

hi
le

 P
O

M
A

 
co

rr
el

at
ed

 n
eg

at
iv

el
y 

(r
 =

 -0
.3

72
).

Th
e 

TU
G

 te
st

 is
 a

 u
se

fu
l t

oo
l 

fo
r a

ss
es

si
ng

 fa
ll 

ri
sk

 in
 o

ld
er

 
ad

ul
ts

.

5
[1

10
]

To
 a

ss
es

s 
ch

an
ge

s 
in

 p
os

tu
ro

gr
ap

hi
c 

pa
ra

m
et

er
s 

as
so

ci
at

ed
 

w
it

h 
ba

la
nc

e 
im

pr
ov

em
en

t 
in

 o
ld

er
 a

du
lt

s 
an

d 
id

en
ti

fy
 

bi
om

ec
ha

ni
ca

l 
m

ar
ke

rs
 o

f f
al

l r
is

k.

O
ld

er
 a

du
lt

s 
ag

ed
 6

5+
 

liv
in

g 
in

 c
ar

e 
fa

ci
lit

ie
s

N
ot

 
sp

ec
ifi

ed
C

om
pu

te
ri

ze
d 

po
st

ur
og

ra
ph

y,
 

au
to

m
at

ed
 g

ai
t a

na
ly

si
s,

 
m

on
th

ly
 m

ea
su

re
m

en
ts

 
of

 s
ta

ti
c 

an
d 

dy
na

m
ic

 
ba

la
nc

e;
 v

ar
ia

nc
e 

an
al

ys
is

 
to

 a
ss

es
s 

M
D

C
.

Re
su

lt
s 

no
t y

et
 p

ub
lis

he
d;

 it
 

is
 h

yp
ot

he
si

ze
d 

th
at

 b
al

an
ce

 
im

pr
ov

em
en

t t
hr

ou
gh

 th
e 

A
PA

 
pr

og
ra

m
 w

ill
 le

ad
 to

 a
 re

du
ct

io
n 

in
 fa

lls
 a

nd
 im

pr
ov

ed
 p

os
tu

ra
l 

pa
ra

m
et

er
s,

 a
llo

w
in

g 
th

e 
id

en
ti

fic
at

io
n 

of
 b

io
m

ec
ha

ni
ca

l m
ar

ke
rs

 s
en

si
ti

ve
 to

 
ph

ys
ic

al
 c

on
di

ti
on

 c
ha

ng
es

.

Th
e 

st
ud

y 
m

ay
 id

en
ti

fy
 

ne
w

 p
os

tu
ro

gr
ap

hi
c 

an
d 

ki
ne

m
at

ic
 m

ar
ke

rs
 p

re
di

ct
in

g 
fa

ll 
ri

sk
, w

hi
ch

 c
ou

ld
 e

nh
an

ce
 

fa
ll 

ri
sk

 a
ss

es
sm

en
t a

nd
 

pr
ev

en
ti

on
 s

tr
at

eg
ie

s 
in

 c
ar

e 
fa

ci
lit

ie
s.

T
ab

le
 7

. T
op

 P
ub

lic
at

io
ns

 E
xt

ra
ct

ed
 B

as
ed

 o
n 

Pr
oc

ed
ur

e 
2.

To
pi

c
D

oc
um

en
t_

ID
R

es
ea

rc
h 

O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A

ge
 (

M
ea

n
 

± 
SD

)
M

et
ho

ds
 (

Te
st

s 
an

d 
Eq

ui
pm

en
t)

R
es

ul
ts

C
on

cl
us

io
n

s

1
[1

11
]

To
 a

ss
es

s 
w

hi
ch

 to
ol

s 
be

st
 p

re
di

ct
 fa

ll 
ri

sk
 in

 
ol

de
r a

du
lt

s.

N
ot

 a
va

ila
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e 
fu

nc
ti

on
, p

ro
ce

ss
in

g 
sp

ee
d,

 m
us

cl
e 

st
re

ng
th

, 
an

d 
ba

la
nc

e 
co

nt
ri

bu
te

 to
 

su
cc

es
sf

ul
 g

ai
t a

da
pt

at
io

n.
 

Th
es

e 
fin

di
ng

s 
ar

e 
va

lu
ab

le
 

fo
r f

al
l r

is
k 

as
se

ss
m

en
t 

an
d 

pr
ev

en
ti

on
 s

tr
at

eg
ie

s.
 

Pr
oc

es
si

ng
 s

pe
ed

 is
 c

ri
ti

ca
l f

or
 

pr
ec

is
e 

st
ep

s 
an

d 
st

ep
 le

ng
th

 
ad

ju
st

m
en

ts
.

2
[1

20
]

To
 e

va
lu

at
e 

th
e 

ef
fe

ct
iv

en
es

s 
of

 lo
ng

-
te

rm
 b

al
an

ce
 tr

ai
ni

ng
 

w
it

h 
an

d 
w

it
ho

ut
 

vi
br

ot
ac

ti
le

 s
en

so
ry

 
au

gm
en

ta
ti

on
 in

 
co

m
m

un
it

y-
dw

el
lin

g 
ol

de
r a

du
lt

s.

12
 o

ld
er

 a
du

lt
s

75
.6

 ±
 4

.9
 

ye
ar

s
8-

w
ee

k 
ho

m
e-

ba
se

d 
tr

ai
ni

ng
 (4

5 
m

in
, 3

 
ti

m
es

 p
er

 w
ee

k)
 u

si
ng

 
a 

sm
ar

tp
ho

ne
 b

al
an

ce
 

tr
ai

ne
r. 

Ba
la

nc
e 

as
se

ss
m

en
t 

w
it

h 
Se

ns
or

y 
O

rg
an

iz
at

io
n 

Te
st

, M
in

i B
al

an
ce

 
Ev

al
ua

ti
on

 S
ys

te
m

s 
Te

st
, 

an
d 

Fi
ve

 T
im

es
 S

it-
to

-
St

an
d 

Te
st

.

Th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 s

ho
w

ed
 

si
gn

ifi
ca

nt
 im

pr
ov

em
en

ts
 in

 th
e 

Se
ns

or
y 

O
rg

an
iz

at
io

n 
Te

st
, M

in
i B

al
an

ce
 

Ev
al

ua
ti

on
 S

ys
te

m
s 

Te
st

, a
nd

 F
iv

e 
Ti

m
es

 S
it-

to
-S

ta
nd

 T
es

t c
om

pa
re

d 
to

 
th

e 
co

nt
ro

l g
ro

up
. N

o 
di

ff
er

en
ce

s 
w

er
e 

fo
un

d 
in

 o
th

er
 c

lin
ic

al
 te

st
s 

be
tw

ee
n 

gr
ou

ps
.

V
ib

ro
ta

ct
ile

 s
en

so
ry

 
au

gm
en

ta
ti

on
 is

 e
ff

ec
ti

ve
 fo

r 
ba

la
nc

e 
re

ha
bi

lit
at

io
n 

in
 o

ld
er

 
ad

ul
ts

. T
el

er
eh

ab
ili

ta
ti

on
 w

it
h 

m
in

im
al

 s
pe

ci
al

is
t i

nv
ol

ve
m

en
t 

is
 fe

as
ib

le
 a

nd
 e

ff
ec

ti
ve

.



32

Pedagogy of Health

To
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c
D
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t_
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R
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O
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A

ge
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M
ea

n
 

± 
SD

)
M

et
ho
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Te
st

s 
an

d 
Eq

ui
pm

en
t)

R
es

ul
ts

C
on
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io
n
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3
[1

21
]

To
 in

ve
st

ig
at

e 
w

he
th

er
 

fe
ar

 o
f f

al
lin

g 
is

 a
 

ca
us

e,
 c

on
se

qu
en

ce
, o

r 
co

m
bi

na
ti

on
 o

f b
ot

h 
in

 
co

m
m

un
it

y-
dw

el
lin

g 
ol

de
r a

du
lt

s 
(≥

 7
5 

ye
ar

s)
.

64
0 

pa
rt

ic
ip

an
ts

N
ot

 
sp

ec
ifi

ed
Lo

ng
it

ud
in

al
 

st
ud

y;
 c

ol
le

ct
io

n 
of

 
so

ci
od

em
og

ra
ph

ic
 d

at
a,

 
he

al
th

 s
ta

tu
s,

 fa
ll 

hi
st

or
y,

 
an

d 
fe

ar
 o

f f
al

lin
g 

(2
00

9–
20

11
).

Fa
lls

 w
er

e 
ob

se
rv

ed
 in

 2
5%

 o
f 

pa
rt

ic
ip

an
ts

 a
t b

as
el

in
e 

an
d 

in
 3

5.
2%

 
af

te
r 2

4 
m

on
th

s.
 F

ea
r o

f f
al

lin
g 

w
as

 a
ss

oc
ia

te
d 

w
it

h 
fe

m
al

e 
ge

nd
er

, 
di

sa
bi

lit
y,

 a
nd

 d
ep

re
ss

iv
e 

sy
m

pt
om

s.

Fa
ll 

hi
st

or
y 

is
 a

 p
re

di
ct

or
 o

f 
fe

ar
 o

f f
al

lin
g.

 H
ow

ev
er

, f
ea

r 
of

 fa
lli

ng
 p

re
di

ct
s 

fa
lls

 o
nl

y 
in

 u
ns

ta
nd

ar
di

ze
d 

m
od

el
s.

 
G

en
de

r s
ho

ul
d 

be
 c

on
si

de
re

d 
as

 
a 

m
od

ifi
er

 o
f t

hi
s 

re
la

ti
on

sh
ip

.

3
[1

22
]

To
 c

om
pa

re
 fa

ll 
hi

st
or

y 
in

 o
ld

er
 a

du
lt

s 
w

it
h 

an
d 

w
it

ho
ut

 s
tr

ok
e 

an
d 

id
en

ti
fy

 fa
ct

or
s 

as
so

ci
at

ed
 w

it
h 

fa
lls

 
an

d 
fe

ar
 o

f f
al

lin
g.

75
 s

tr
ok

e 
pa

ti
en

ts
, 

50
 c

on
tr

ol
 

pa
rt

ic
ip

an
ts

66
 ±

 7
 y

ea
rs

Fa
ll 

Ef
fic

ac
y 

Sc
al

e-
In

te
rn

at
io

na
l, 

Be
rg

 
Ba

la
nc

e 
Sc

al
e,

 F
un

ct
io

na
l 

A
m

bu
la

ti
on

 C
at

eg
or

y,
 

Fa
ti

gu
e 

Se
ve

ri
ty

 S
ca

le
, 

M
on

tr
ea

l C
og

ni
ti

ve
 

A
ss

es
sm

en
t, 

Pa
ti

en
t H

ea
lt

h 
Q

ue
st

io
nn

ai
re

-9
, F

ug
l-

M
ey

er
 M

ot
or

 A
ss

es
sm

en
t.

St
ro

ke
 p

at
ie

nt
s 

ha
d 

m
or

e 
re

cu
rr

en
t f

al
ls

 
(P

 <
 0

.0
1)

 a
nd

 g
re

at
er

 fe
ar

 o
f f

al
lin

g 
(P

 <
 

0.
01

). 
A

m
bu

la
ti

on
 le

ve
l e

xp
la

in
ed

 2
2%

 
of

 th
e 

va
ri

an
ce

 in
 fe

ar
 o

f f
al

lin
g 

am
on

g 
st

ro
ke

 p
at

ie
nt

s.

St
ro

ke
 p

at
ie

nt
s 

ex
pe

ri
en

ce
 

m
or

e 
re

cu
rr

en
t f

al
ls

 a
nd

 
gr

ea
te

r f
ea

r o
f f

al
lin

g.
 F

ea
r 

of
 fa

lli
ng

 is
 a

ss
oc

ia
te

d 
w

it
h 

am
bu

la
ti

on
 le

ve
l. 

Th
e 

re
su

lt
s 

hi
gh

lig
ht

 th
e 

im
po

rt
an

ce
 o

f 
id

en
ti

fy
in

g 
ri

sk
 fa

ct
or

s 
fo

r f
al

l 
pr

ev
en

ti
on

.

3
[1

23
]

To
 a

ss
es

s 
th

e 
fr

eq
ue

nc
y 

of
 fa

ll 
ri

sk
 e

va
lu

at
io

n 
an

d 
tr

ea
tm

en
t i

n 
ol

de
r 

ad
ul

ts
 w

it
h 

up
pe

r l
im

b 
fr

ac
tu

re
s.

30
9,

94
7 

ol
de

r 
ad

ul
ts

66
–9

9 
ye

ar
s

A
na

ly
si

s 
of

 M
ed

ic
ar

e 
cl

ai
m

s,
 o

ut
pa

ti
en

t 
ho

sp
it

al
iz

at
io

n 
da

ta
 (2

00
7–

20
09

), 
lo

gi
st

ic
 re

gr
es

si
on

, 
na

rr
ow

 (g
ai

t t
ra

in
in

g)
 

an
d 

br
oa

d 
(g

ai
t t

ra
in

in
g/

ph
ys

ic
al

 th
er

ap
y)

 s
er

vi
ce

 
de

fin
it

io
ns

.

O
nl

y 
10

.7
%

 o
f p

at
ie

nt
s 

re
ce

iv
ed

 
as

se
ss

m
en

t o
r t

re
at

m
en

t u
nd

er
 th

e 
na

rr
ow

 d
efi

ni
ti

on
 a

nd
 1

8.
5%

 u
nd

er
 th

e 
br

oa
d 

de
fin

it
io

n.
 F

ac
to

rs
 in

cr
ea

si
ng

 
se

rv
ic

e 
lik

el
ih

oo
d:

 p
ri

or
 a

ss
es

sm
en

t, 
m

or
e 

co
m

or
bi

di
ti

es
, n

ur
si

ng
 h

om
e 

re
si

de
nc

e,
 o

ld
er

 a
ge

, s
ho

ul
de

r f
ra

ct
ur

e,
 

fe
m

al
e 

se
x,

 a
nd

 w
hi

te
 ra

ce
.

A
 s

m
al

l p
ro

po
rt

io
n 

of
 o

ld
er

 
ad

ul
ts

 w
it

h 
up

pe
r l

im
b 

fr
ac

tu
re

s 
re

ce
iv

e 
fa

ll 
ri

sk
 

as
se

ss
m

en
t o

r t
re

at
m

en
t. 

Ef
fo

rt
s 

ar
e 

ne
ed

ed
 to

 im
pr

ov
e 

fa
ll 

ri
sk

 m
an

ag
em

en
t i

n 
th

is
 

gr
ou

p.

3
[1

24
]

To
 e

va
lu

at
e 

th
e 

im
pa

ct
 

of
 c

at
ar

ac
t s

ur
ge

ry
, 

vi
si

on
 im

pa
ir

m
en

t, 
an

d 
as

so
ci

at
ed

 
ri

sk
 fa

ct
or

s 
on

 fa
ll 

fr
eq

ue
nc

y 
in

 o
ld

er
 

ad
ul

ts
.

38
0 

pa
ti

en
ts

>5
0 

ye
ar

s
C

ro
ss

-s
ec

ti
on

al
 s

tu
dy

, 
m

ed
ic

al
 re

co
rd

s 
an

d 
pe

rs
on

al
 in

te
rv

ie
w

s,
 lo

gi
st

ic
 

re
gr

es
si

on
 a

na
ly

si
s.

Fa
ll 

fr
eq

ue
nc

y:
 c

at
ar

ac
t g

ro
up

 –
 1

8.
9%

, 
su

rg
er

y 
gr

ou
p 

– 
11

.6
%

. M
aj

or
 ri

sk
 

fa
ct

or
s:

 ta
ki

ng
 >

4 
m

ed
ic

at
io

ns
/d

ay
 a

nd
 

sl
ow

 g
ai

t s
pe

ed
.

C
at

ar
ac

t s
ur

ge
ry

 re
du

ce
s 

fa
ll 

fr
eq

ue
nc

y 
bu

t i
s 

no
t a

 
si

gn
ifi

ca
nt

 p
ro

te
ct

iv
e 

fa
ct

or
. 

Ta
ki

ng
 >

4 
m

ed
ic

at
io

ns
 a

nd
 

sl
ow

 w
al

ki
ng

 in
cr

ea
se

 fa
ll 

ri
sk

.

3
[1

25
]

To
 a

ss
es

s 
cl

in
ic

al
 

ch
ar

ac
te

ri
st

ic
s,

 
in

cl
ud

in
g 

su
rf

ac
e 

ty
pe

s 
an

d 
fa

ct
or

s 
as

so
ci

at
ed

 w
it

h 
se

ve
re

 
in

ju
ri

es
 fr

om
 o

ut
do

or
 

fa
lls

 in
 o

ld
er

 a
du

lt
s.

7,
63

5 
ol

de
r 

ad
ul

ts
N

ot
 

sp
ec

ifi
ed

C
la

ss
ifi

ca
ti

on
 b

y 
in

ju
ry

 
se

ve
ri

ty
, c

om
pa

ra
ti

ve
 

an
al

ys
is

 o
f c

ha
ra

ct
er

is
ti

cs
, 

lo
gi

st
ic

 re
gr

es
si

on
 a

na
ly

si
s.

Se
ve

re
 in

ju
ri

es
 o

cc
ur

re
d 

in
 5

%
 o

f 
pa

rt
ic

ip
an

ts
. H

ig
he

r r
is

k 
w

as
 o

bs
er

ve
d 

in
 m

en
, a

lc
oh

ol
 c

on
su

m
er

s,
 a

nd
 th

os
e 

fa
lli

ng
 fr

om
 s

ta
ir

s.
 S

ur
fa

ce
 ty

pe
 d

id
 n

ot
 

af
fe

ct
 in

ju
ry

 s
ev

er
it

y.

M
en

 a
nd

 s
ta

ir
 fa

lls
 a

re
 

as
so

ci
at

ed
 w

it
h 

a 
hi

gh
 ri

sk
 o

f 
se

ve
re

 in
ju

ri
es

. S
ur

fa
ce

 ty
pe

 
do

es
 n

ot
 s

ig
ni

fic
an

tl
y 

in
flu

en
ce

 
in

ju
ry

 s
ev

er
it

y.

T
ab

le
 7

. C
on

ti
nu

ed
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O
bj

ec
ti

ve
Pa

rt
ic

ip
an

ts
A
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M
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SD
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M

et
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R
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C
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n
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3
[1

26
]

To
 a

ss
es

s 
th

e 
re

la
ti

on
sh

ip
 b

et
w

ee
n 

th
e 

nu
m

be
r o

f f
al

l-
ri

sk
-i

nc
re

as
in

g 
dr

ug
s 

(F
R

ID
s)

 a
nd

 fa
ll-

re
la

te
d 

fr
ac

tu
re

s.

61
 fa

lle
rs

, 1
21

 
no

n-
fa

lle
rs

≥7
5 

ye
ar

s 
(S

D
 n

ot
 

av
ai

la
bl

e)

St
an

da
rd

iz
ed

 m
ed

ic
at

io
n 

hi
st

or
y 

co
lle

ct
io

n,
 a

na
ly

si
s 

of
 F

RI
D

 c
ou

nt
, l

in
ea

r m
ix

ed
 

m
od

el
.

M
ea

n 
FR

ID
 c

ou
nt

 w
as

 s
im

ila
r:

 3
.1

 ±
 2

.1
 

(f
al

le
rs

) v
s.

 3
.2

 ±
 1

.8
 (n

on
-f

al
le

rs
). 

N
o 

si
gn

ifi
ca

nt
 d

if
fe

re
nc

es
 w

er
e 

fo
un

d 
af

te
r 

ad
ju

st
in

g 
fo

r r
is

k 
fa

ct
or

s 
(p

 =
 0

.7
21

).

N
o 

di
ff

er
en

ce
s 

in
 th

e 
nu

m
be

r 
of

 F
RI

D
s 

w
er

e 
ob

se
rv

ed
 

be
tw

ee
n 

ho
sp

it
al

iz
ed

 a
nd

 
ou

tp
at

ie
nt

 p
at

ie
nt

s.

3
[1

27
]

To
 d

et
er

m
in

e 
th

e 
fr

eq
ue

nc
y 

of
 fa

lls
, f

al
l-

re
la

te
d 

in
ju

ri
es

, a
nd

 
ri

sk
 fa

ct
or

s 
in

 p
at

ie
nt

s 
w

it
h 

he
ar

t f
ai

lu
re

.

N
ot

 s
pe

ci
fie

d
N

ot
 

sp
ec

ifi
ed

Sy
st

em
at

ic
 li

te
ra

tu
re

 re
vi

ew
 

us
in

g 
da

ta
ba

se
s 

(M
ED

LI
N

E,
 

C
IN

A
H

L,
 P

ub
M

ed
, 

Ps
yc

IN
FO

, e
tc

.),
 a

na
ly

si
s 

of
 

pr
im

ar
y 

st
ud

ie
s.

Fa
ll 

fr
eq

ue
nc

y 
in

 h
ea

rt
 fa

ilu
re

 p
at

ie
nt

s 
w

as
 4

3%
. I

de
nt

ifi
ed

 ri
sk

 fa
ct

or
s 

in
cl

ud
ed

 
be

nz
od

ia
ze

pi
ne

s 
an

d 
di

go
xi

n,
 w

hi
le

 lo
op

 
di

ur
et

ic
s 

w
er

e 
no

t s
ig

ni
fic

an
t.

Fu
rt

he
r r

es
ea

rc
h 

is
 n

ee
de

d 
to

 
ex

am
in

e 
ri

sk
 fa

ct
or

s,
 in

ju
ri

es
, 

an
d 

de
ve

lo
p 

in
te

rv
en

ti
on

s 
fo

r 
fa

ll 
pr

ev
en

ti
on

.

4
[1

28
]

To
 in

ve
st

ig
at

e 
ho

w
 

ch
an

ge
s 

in
 «

he
ad

 
je

rk
» 

du
ri

ng
 w

al
ki

ng
 

he
lp

 u
nd

er
st

an
d 

ag
e-

re
la

te
d 

ch
an

ge
s 

in
 

dy
na

m
ic

 s
ta

bi
lit

y.

43
 y

ou
ng

, 1
00

 
ol

de
r a

du
lt

s
N

ot
 

sp
ec

ifi
ed

A
cc

el
er

om
et

er
s 

to
 m

ea
su

re
 

ca
de

nc
e,

 s
te

p 
le

ng
th

, s
pe

ed
, 

ha
rm

on
ic

 ra
ti

os
, s

te
p 

ti
m

e 
va

ri
ab

ili
ty

, a
nd

 je
rk

.

O
ld

er
 a

du
lt

s 
ex

hi
bi

te
d 

gr
ea

te
r 

m
ed

io
la

te
ra

l h
ea

d 
je

rk
 (p

 ≤
 0

.0
04

) a
nd

 
lo

w
er

 v
er

ti
ca

l j
er

k.
 T

he
 M

L/
V

T 
je

rk
 ra

ti
o 

di
ff

er
en

ti
at

ed
 g

ro
up

s 
w

it
h 

89
%

 a
cc

ur
ac

y.

Re
du

ce
d 

V
T 

he
ad

 je
rk

 in
 o

ld
er

 
ad

ul
ts

 is
 a

ss
oc

ia
te

d 
w

it
h 

de
cr

ea
se

d 
w

al
ki

ng
 e

ne
rg

y,
 

w
hi

le
 in

cr
ea

se
d 

M
L 

je
rk

 re
fle

ct
s 

ag
e-

re
la

te
d 

st
ab

ili
ty

 c
ha

ng
es

. 
Sm

oo
th

er
 h

ea
d 

m
ov
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keyword method is suitable for analyzing a wide 
range of topics, whereas the keyword-pair method 
enables a more detailed examination of narrowly 
focused aspects. This approach contributes to 
forming a balanced selection of documents.

Discussion
The goal of this systematic review is to identify 

key patterns and risk factors for falls in older adults 
and propose recommendations for their prevention. 
The analysis revealed important connections 
between physical activity, postural control, cognitive 
load, and fall risk. The reviewed studies discuss both 
direct effects on improving functional mobility 
and stability, as well as social, age-related, and 
medical factors that influence older adults’ ability to 
maintain balance in daily life. The findings confirm 
the importance of comprehensive fall prevention 
approaches that include physical training, cognitive 
health considerations, and participants’ psycho-
emotional readiness.

Based on the obtained data, several topics 
related to fall risk factors and prevention strategies 
in older adults were identified. The analysis resulted 
in the selection of 10 key topics (Tables 6 and 7). 
The topics in Table 6 are characterized by a broad 
interpretation of key aspects, allowing for an 
effective analysis of general research directions. At 
the same time, the topics in Table 7 have a more 
specific focus, ensuring the selection of documents 
with a higher degree of relevance.

It is important to note that Topics 1–5 from Table 
6 and Topics 1–5 from Table 7 can be combined into 
five new themes based on shared characteristics. As 
a result, five newly structured themes were created, 
which incorporate both general and in-depth 
perspectives on fall-related issues in older adults.

Balance Disorders, Gait, and Fall Prevention 
Strategies in Older Adults

Older adults with a history of falls exhibit the 
following characteristics:
•	 Significant changes in dynamic balance control 

during walking, especially when tripping or 
slipping, manifested by alterations in the 
relationship between the center of mass and the 
center of pressure at different gait phases.

•	 Increased gait variability, particularly when 
walking on uneven surfaces, indicating 
compensatory neuromuscular mechanisms for 
maintaining balance.

•	 The ability to stabilize the mediolateral 
trajectory of steps despite age-related changes, 
which can be leveraged in the development of 
training and fall prevention strategies.

•	 A need for specialized training approaches to 
improve balance control, including exercises 
aimed at enhancing stability and gait variability 
in unstable environments.

This characterization reflects the key features 

of balance and gait in older adults with a history of 
falls, as well as the necessity of developing tailored 
fall prevention strategies, including balance training 
and exercises to improve dynamic balance control.

Our analysis confirms that various aspects of 
dynamic balance control, functional mobility, and 
stability play a crucial role in reducing fall risk 
among older adults. For example, the study by Wright 
et al. [86] and Eckardt et al. [87] demonstrated that 
older adults with a history of falls due to tripping 
or slipping exhibit significant differences in the 
center of mass and center of pressure relationship 
during walking. These differences in dynamic 
balance highlight the importance of understanding 
instability mechanisms, aligning with previous 
research findings on the significance of postural 
stability control for fall prevention.

Other studies [88, 89, 90] confirm that age-
related changes do not always lead to reduced motor 
flexibility, which is essential for stabilizing step 
trajectory, particularly on uneven surfaces. This is 
also consistent with findings from other research 
indicating that older adults can maintain strong 
compensatory abilities in stabilizing movement 
during postural tasks.

The findings of Park [111] and Araújo et al. 
[112] confirm that performing balance and gait 
exercises, including those incorporating cognitive 
load, enhances balance and mobility in older adults, 
thereby reducing their risk of falls. These results 
align with other studies indicating that improving 
motor skills and cognitive flexibility is essential for 
fall prevention.

According to studies [113, 114, 115], engaging 
in dual-task physical exercises and strengthening 
lower limb muscles significantly reduces fall risk 
and improves functional mobility in older adults. 
Previous research also supports the importance of 
these training approaches for enhancing stability 
and confidence in movement, as evidenced by 
substantial improvements in functional mobility 
and balance test results.

Thus, this group of studies highlights the 
importance of a comprehensive approach to fall 
prevention, integrating physical training, cognitive 
exercises, and consideration of individual health 
characteristics. Such an approach contributes to 
improved functional mobility and a reduced risk of 
falls among older adults.

Fall Risk Factors and Screening in Long-Term 
Care Facilities for Older Adults

Older adults living in long-term care facilities 
are characterized by:
•	 Key fall risk factors:  History of falls, impaired 

vision, polypharmacy, chronic diseases, 
dizziness, and balance problems.

•	 Declining balance function, particularly among 
individuals with diabetes, osteoporosis, and 
other chronic conditions, necessitating a careful 
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approach to fall prevention.
•	 The need for regular screening to detect balance 

impairments early, enabling the implementation 
of preventive measures such as physical therapy 
and balance training.

•	 The importance of assessing physical and 
cognitive health for accurate fall risk prediction, 
contributing to a reduction in incidents within 
elderly care institutions.

This characterization highlights the importance 
of a comprehensive approach to identifying fall risk 
factors, as well as the necessity of timely screening 
and the implementation of appropriate prevention 
programs for older adults in long-term care facilities.

Our analysis confirms that the presence of 
multiple risk factors – such as impaired vision, 
chronic diseases, medication use, balance deficits, 
and cognitive issues – significantly increases 
the likelihood of falls among older adults. The 
findings of Dhargave et al. [91] and Halvarsson et 
al. [92] showed that factors like poor vision, chronic 
diseases, dizziness, fear of falling, and prior falls are 
significant predictors of fall risk. These results align 
with previous research emphasizing the importance 
of identifying and addressing these factors as part of 
preventive measures.

Studies by Hong et al. [93] and Ritchey et al. 
[94] demonstrated that balance training programs 
incorporating dual-task and multitask exercises 
have a long-term positive impact on improving gait 
and balance in older adults with osteoporosis and a 
high fall risk. These findings support prior research 
emphasizing the role of physical activity in fall 
prevention and functional mobility enhancement.

Studies by Leiva-Caro et al. [95] and Welch 
et al. [116] demonstrated that training programs 
aimed at improving muscle strength and functional 
mobility can significantly mitigate age-related 
physical decline and reduce fall risk. These findings 
confirm that strength and mobility-focused training 
programs are a crucial component of fall prevention 
strategies.

Additionally, studies [117, 118] showed that 
using various fall risk assessment tools (such as 
cognitive function tests and dynamic gait analysis) 
allows for more accurate identification of high-risk 
groups and their referral to appropriate preventive 
interventions. These findings highlight the 
importance of systematic screening in detecting 
older adults at increased risk of falls.

Other studies [119, 120] emphasize that cognitive 
training and reducing the fear of falling can enhance 
physical activity and decrease concerns about falling. 
In the context of our review, these findings highlight 
the importance of incorporating not only physical 
but also cognitive interventions for effective fall 
prevention in older adults. Combining this approach 
with social and medical strategies enhances the 
effectiveness of prevention efforts and improves the 

quality of life for older individuals.
Thus, the research findings confirm the necessity 

of a comprehensive approach to fall prevention 
in older adults. This approach includes physical 
activity, cognitive training, medical supervision, 
and psycho-emotional support. Such a strategy 
significantly reduces fall risk and improves 
functional mobility in this population group.

The Impact of Training, Physiotherapeutic 
Interventions, and Physiological Factors on Balance 
and Fall Risk in Older Adults

Older adults participating in balance training 
programs exhibit the following characteristics:
•	 Improved center of mass control and dynamic 

balance, contributing to a reduced fall risk.
•	 Balance impairments associated with age-

related changes, chronic diseases, and physical 
disabilities, necessitating the implementation 
of specialized physiotherapeutic interventions.

•	 Significant improvements in functional 
mobility and stability when performing dynamic 
perturbation-based exercises, confirming the 
effectiveness of this approach in fall prevention.

•	 The need for caution when performing 
exercises,  particularly for older adults with 
obesity and chronic diseases, as they are more 
prone to balance impairments.

This characterization highlights the importance 
of integrating perturbation-based training and 
physiotherapeutic interventions to improve balance 
and prevent falls, considering age-related and 
physiological changes in older adults.

Our analysis confirms that various training 
approaches aimed at enhancing postural stability 
and balance control can significantly reduce fall 
risk among older adults. Studies by Chien et al. [96] 
and Hill et al. [97] demonstrate that perturbation-
based training using specialized equipment can 
improve center of mass and center of pressure 
control in both standing and walking. Specifically, 
dynamic perturbation training has a positive effect 
on dynamic balance in older adults, making it a 
valuable strategy for fall risk reduction.

Other studies [98, 99] confirm that postural 
control and balance can significantly deteriorate 
after lower-body exercises, such as cyclic ergometry 
and treadmill walking. This temporary decline in 
balance must be considered when designing physical 
activity programs for older adults to minimize fall 
risk immediately after training. In contrast, upper-
body exercises, such as arm ergometry, do not cause 
significant changes in postural stability, making 
them a safer option in this context.

These findings align with previous research 
emphasizing the importance of physical activity 
while considering chronic diseases, cognitive 
impairments, and functional mobility when 
developing preventive programs. Numerous studies 
[100, 121, 122, 123] confirm that older adults with 
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chronic conditions and low physical activity levels 
are at higher risk of falls, highlighting the need for a 
more comprehensive prevention approach.

In the context of our review, these results 
emphasize the importance of an individualized 
approach to training programs, taking into 
account both participants’ physical condition 
and their emotional and cognitive state. Research 
by Heidarzadeh et al. [124] and Jung et al. [125] 
further underscores that social and medical factors 
play a crucial role in reducing fall risk and should 
be considered when designing fall prevention 
strategies for older adults.

Cognitive Function, Physical Activity, and Their 
Role in Mobility and Fall Prevention in Older Adults

Older adults who exhibit gait variability when 
performing dual tasks are characterized by:
•	 Increased fall risk and mobility issues associated 

with cognitive function, gender, and education 
level.

•	 The positive impact of physical activity 
programs and dual-task training on improving 
gait, balance, and cognitive activity.

•	 The need for additional interventions,  such as 
cognitive-behavioral therapy, for individuals 
with pronounced fear of falling.

•	 Enhanced functional mobility and reduced fall 
risk through multifactorial training focused on 
muscle strength and balance development.

This characterization highlights the importance 
of cognitive function and physical activity in 
maintaining mobility and preventing falls in 
older adults. Our analysis confirms that cognitive 
abilities, education level, and gender significantly 
influence gait variability, especially during 
cognitively demanding tasks. The study by Kline et 
al. [101] found that men and individuals with higher 
education levels exhibit less gait variability when 
performing cognitive-motor tasks, suggesting a 
lower fall risk in this group.

These findings align with previous research 
emphasizing the role of cognitive control in 
maintaining mobility among older adults. 
Specifically, the study by Wollesen et al. [102] 
indicates that dual-task training, aimed at 
improving both balance and cognitive function, can 
significantly enhance gait performance and stability 
in older adults with balance issues and fear of falling.

This is further confirmed by the study conducted 
by Bootsman et al. [103], where the authors highlight 
that age and comorbidities impact gait stability, 
especially under cognitive overload conditions. 
Notably, factors such as physical activity levels 
and chronic diseases also play a significant role in 
maintaining balance and preventing falls [104].

The findings of Lim et al. [105] demonstrate 
that balance-strengthening interventions can 
significantly reduce fall risk among older adults, 
particularly through physical exercises that enhance 

gait stability.
In the context of our review, these results 

emphasize the need for comprehensive interventions 
that combine physical activity and cognitive 
training to prevent falls in older adults. These data 
underscore the close interconnection between 
balance, physical activity, and cognitive health, all 
of which influence mobility and functional capacity 
in older individuals. This is supported by numerous 
studies [126, 127, 29].

Therefore, a multifactorial approach should be 
considered when designing programs to improve 
balance and prevent falls among older adults, as 
supported by the research of Sánchez-Sánchez et al. 
[128] and Chiu et al. [129].

Physical Exercise and Psychological Factors in 
Fall Prevention and Mobility Maintenance in Older 
Adults

Older adults participating in exercise-based 
programs experience the following improvements:
•	 Significant enhancement of functional mobility, 

balance, and gait parameters, contributing to a 
reduced risk of falls.

•	 Less pronounced impact of psychological threat 
on gait and balance compared to younger 
individuals, likely due to age-related changes in 
response to postural threats.

•	 Programs incorporating dual-task elements 
significantly improve gait,  especially under 
cognitive load conditions, emphasizing their 
role in maintaining mobility in older adults.

Thus, physical activity programs and 
psychological factors play a crucial role in fall 
prevention and mobility maintenance in older adults. 
Participation in these programs also contributes 
to an improved quality of life and reduced anxiety 
about falls.

Our analysis confirms that physical training 
aimed at improving balance and stability in older 
adults is essential for reducing fall risk. For example, 
the study by da Silva et al. [106] demonstrated that 
a 12-week Pilates program significantly enhances 
functional mobility, balance, and gait parameters, 
thereby reducing fall risk in older individuals. This 
aligns with the findings of other studies [15, 34, 
50, 52], which support the effectiveness of physical 
interventions.

These findings are consistent with previous 
research emphasizing the importance of integrating 
both physical activity and psychological preparation 
for fall prevention. Specifically, the study by 
Dubreucq et al. [107] found that introducing 
psychological threats, such as warnings about 
potential hazards, leads to changes in gait and 
balance in both young and older participants. As a 
result, step width and stabilizing forces increase, 
indicating heightened caution.

The impact of such training is most pronounced 
in participants with cognitive impairments, as 
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confirmed by the study by Quijoux et al. [110], where 
training also included cognitive activity elements to 
enhance resistance to falls.

An analysis of falls in older adults [130, 131] shows 
that approaches focused on improving balance 
(physical training, cognitive exercises) effectively 
reduce fall risks. These studies also highlight the 
importance of individualizing approaches based on 
participants’ health conditions.

In the context of our review, these findings 
emphasize the importance of comprehensive 
interventions that combine physical activity, 
psychological influence, and cognitive training. 
The studies by Kirkwood et al. [132] and Ren et al. 
[133] support the necessity of implementing multi-
component programs for the aging population 
aimed at improving health and reducing fall risk.

The following study by Jor’dan et al. [134] also 
confirms that integrating programs based on diverse 
exercises for improving coordination and balance 
positively influences older adults’ quality of life and 
reduces fall frequency.

Other studies [108, 109] confirm that training 
programs aimed at improving coordination and 
balance play a crucial role in reducing the frequency 
of falls among older adults.

Study Limitations and Future Research Directions
This systematic review provides an in-depth 

analysis of the patterns and risk factors associated 
with falls among older adults. However, several 
limitations should be acknowledged when 
interpreting the findings.

First, the review exclusively includes studies 
published in English, which may introduce a 
language bias and limit the inclusion of relevant 
research conducted in non-English-speaking 
regions. This could lead to an overrepresentation of 
certain perspectives while potentially overlooking 
culturally specific factors that influence fall risk and 
prevention strategies.

Second, our analysis is based solely on 
publications indexed in the Web of Science (WoS) 
database. While WoS is a reputable source of high-
impact scientific literature, it does not encompass 
all available studies on the topic. The exclusion 
of other major databases, such as Scopus and 
PubMed, may have led to the omission of relevant 
research, particularly from interdisciplinary fields 
that examine falls from medical, psychological, and 
environmental perspectives.

Another limitation concerns the characteristics 
of the study populations reported in the reviewed 
publications. Many studies focus on relatively 
healthy older adults, while individuals with chronic 
conditions, cognitive impairments, or mobility 
restrictions are underrepresented. Since these 
groups often face higher fall risks, future research 
should prioritize more inclusive study designs that 

account for diverse health conditions and functional 
abilities.

Additionally, most studies assess short-term 
intervention outcomes, with limited research on the 
long-term sustainability of improvements in balance, 
mobility, and fall prevention. Future studies should 
incorporate extended follow-up periods to evaluate 
the lasting impact of physical training, cognitive 
interventions, and environmental modifications on 
fall risk reduction.

Psychosocial factors also remain an 
underexplored area in fall prevention research. 
While fear of falling is widely recognized as a 
contributing factor to mobility limitations, there 
is insufficient evidence on the effectiveness of 
psychological interventions, such as cognitive-
behavioral therapy, in reducing fear and improving 
confidence in movement. Further research is 
needed to integrate psychological well-being into 
comprehensive fall prevention programs.

Lastly, an emerging but still underdeveloped area 
of research is the combination of physical activity 
with cognitive training. Although preliminary 
findings indicate potential benefits, standardized 
methodologies and controlled trials are necessary to 
establish evidence-based guidelines for integrating 
these approaches effectively.

By addressing these limitations and research 
gaps, future studies can contribute to a more nuanced 
understanding of fall risk factors and enhance 
the development of holistic, multidimensional 
prevention strategies tailored to the needs of older 
adults.

Conclusions
The results of this systematic analysis have 

identified key aspects related to the assessment and 
prevention of fall risk among older adults. Cognitive 
impairments, declines in sensorimotor functions, 
and changes in gait parameters were found to be 
significant risk factors. These changes include 
reduced walking speed, shorter step length, and 
increased gait variability, all of which substantially 
elevate the likelihood of falls. Additionally, other 
contributing factors include fear of falling, gender 
differences, and age-related physiological changes 
such as decreased muscle strength, impaired 
balance, and reduced bone density.

External factors also play a crucial role in fall 
risk. Inadequate environmental conditions, such as 
slippery surfaces or poor lighting, combined with 
a lack of adaptive walking strategies, significantly 
increase the probability of incidents. In this context, 
special attention is given to intervention approaches 
aimed at minimizing external risks and improving 
the everyday living conditions of older adults.

Technological innovations are proving to be 
essential in fall prevention. Tools such as force 
platforms, inertial measurement units, and activity 
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monitoring systems provide more accurate data on 
an individual’s physical condition. These data help 
identify early signs of physical decline and enable 
timely adjustments to intervention programs. 
Additionally, the use of big data analytics plays a 
crucial role in enhancing the personalization of 
preventive measures.

A multifactorial approach remains the 
most promising strategy for fall prevention. 
Comprehensive assessment, regular monitoring, 
consideration of individual risk factors, and the 

development of tailored preventive strategies create 
opportunities for reducing fall risk and maintaining 
a high quality of life among older adults. These 
findings highlight the need for integrating modern 
technologies and multidisciplinary approaches into 
practical strategies for working with this population.
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